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(54) IMPACT ABSORBING TYPE STEERING COLUMN DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an impact absorbing type 
steering column device capable of adjusting energy absorbing quantity at 
the time of secondary collision in accordance with a physique of a driver, 
car speed, etc., by changing a working load to absorb collisional energy. 
SOLUTION: The impact absorbing type steering column device is 
furnished with a collisional energy absorbing means to absorb secondary 
collisional energy of an occupant at the time of collision of a vehicle, and 
it is furnished with an energy absorbing quantity adjusting means to 
change absorbing quantity of the secondary collisional energy by the 
collisional energy absorbing means, at least one sensor to detect a state 
of the occupant or the vehicle and an electric control means to drive 
and control the energy absorbing quantity adjusting means in accordance 
with a detection result of the sensor. 
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^«*-5tLfcKaii»7 9fc*ALTV>*. B:iiig7 9 
l±. *2*«««^«3 7 0«^T|pi»c}&o'r3BJftSii* 

JMl-c**, yu-z-f K5 9tMi:«WLtv»* D 

L. a*R»tTfr5 *3fcLT4J:v\, 
[0 0 5 0] *?tlfcjgfl!«>*£\ I2I2-E14U^L^^ 
SlTti, *2^«3»fi^»ff 3 7fc«J»S*ifc«raU 3 
14, H5^SE«-e^LfcJ:d^, SliIS«J?1l3 5 

«2&ft$ftttffi3 7*«BffiAKBHEi-*t, M 
W4 1, 4 3<0ftKffiffl#-ai-*wfcKfc* o 
[0 0 5 1 ] BIT, ftlUJfe^O^^iE^^o 
[0 0 5 2] a»«**ff*H*M-*fc, ECUS 7 
t4, gJJ£L^#a-fe>-9-6 7, 6 9, 7 1, 7 3, 7 5 

^y^WmoJtmSrlRDiELlT^o SME^Oft: 

£<£*o -T*t, ECUS 7(4. yuy>f K5 9KJR 
fBSU 1 fc»2ft«$ft*!Fffi3 7»c«#S*lfc3KjU 3 
[0 0 5 3] CO«SB-Ci»*3&*flfeoaift* J ^l»±Ol» 

* -f 2 3 t:z*I^L, «t o T5fc*f 7 * 

>^*-f-/i/2 3^«r*U*f LWt^tL, 0 6 tc^LTt: 
.t^tc, ^>t37A5^7^^^7A3rti:lAt^ 

[0054] *Slt*«SS"C«±. 
^3 51100^4 1 i:ft2^Jg^«#®3 7fiOOfi^4 
3 t<Oftftffl[ffl**ffliSLrv»4^a6, 7^^37^3(7) 
F*lS®fc>f >t37A 5 0nHffitlCl4W§Pl3S4 l, 4 

7M^7^^teta, ft»IM!ftM3 9^ 
ft2^S^«#ffi3 7*c»L-C*JJl-r4fcaC>, lElftT- 
A 6 3 OIEBj^^ 7 7^2 &K3*««f« 3 7 Ottilifl 

7 9^?>aitai4:tf:44o mi ut*j u z<r> 
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[0 0 5 5] ate#**Jfctt»#**)/hS vvMH* 

JtrRM'hS < ttZtzft, ECU5 7KJ: OJJffiStifcB 
I37^fit/h$< ^oti^ ECU 5 7li. 
VUy>T K5 9fc^flM**fflaU 7? 6 1 * 

TPi£-£*o CtUcJ:^ » 2 &JR3$ffi#fS 3 7 ^lEtt 
T-A 6 3KK*tfcftfcffi»gfee7 7 Id «£oTH4 *T 

S *tfc*3* 4 1 <Dft Jgffiffi t ft 2 &JRJ£{Sf£tS 3 7 *c« 10 

w ztitztm 4 3 o^gttffi 1 a*-*-*- & i t k * * 0 
[oo5 6] zni^-?&mwib<D&m&*K±<om 

i^7^«:saistio :og, mmj&4 1, 4 3^ 

ASW-tLTV^/^, ft 2 3 7^ 
Wil*4 3li, ft lft«Hftftttft3 5m<nm&4 1 KJ: 

7* mWX a 7 :/* M i 19 *« tC/jN S < & * i t HP 
[ 0 0 5 7] H8«±, *S«Og2HSISi:i4^f 

«&ttlBMt1K3 9O(|*#J»«i9tv»4 0 i-* 
fr*>. *SlttJBI8-CI±.. «^«IElfcSS3 9 K«f&-*- 30 
* 8 5 fc^*-Afcf^*>8 7 fc#rtfcS*iT*<K 9 

*-^f-t>8 7 &m 2 m 3 7<o&mmiz 

LT> ECU 5 7<Djf^K«t *5 SSft^— ^ 8 Sfflfit 

9 8 7 tci(|*g»-9*:9 

~;V8 9 (ft 2 £jK3$Sjffif 3 7) **EHE-J"*o 

6, ft 2 3 7li«S6ia«rcoAKt«ofe 

«»®IlI^IEiij^g3 9 i:^2^S^«^«3 7 fcc7)F^ 40 

otitic, ^^-^yy^^^^yy^^fiiffl-r * ci t 

[0 0 5 8] H9I±, *«9ao«3*iS®3ffitc«*-X'r 
7 V >^ r ««*r»i-«IBBI'C**o «3 3g»JBSlW\ * 

^•^9hD737A77^7Ml t *r^L"C*»« 
> w*l 3 KBfcStiTv** d fc t im-tn. ±i&Lfz 50 
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»i**«3Bt«n*o«j«#»t,iiTv^. H9*o 

«F*9 1 9 3^L4^t^t>4-5 

[0 0 5 9] Ell Oii. $^Og4*MSt:i^^ 
f-ry >^*«OSSB«r«-t*BfHH-C**o ft4*ifc 

t^t-AaSticj: $ft2&JR««m5 3 7 4-EtelB 
Brt-*»«*«oTV****. Hi, ft2ftJRttfi':ttW3 
5, 3 7K£tt*fB33U 1, 4 30ft#fil^2iS 

ill (HI, ft2ftA&{^ffi*»i'flDH) , HI 
2 (Ell 1 + OD-DBfMH) , HI 3 (HI 1 
-ESfffiH) KSLfc-M fc* iliMffi^3 50 
3fe««0 2 ?IJ<DS13$ 4 1^2 3 7 O 2 ?iJO 

fll&4 1 HMMBKIIL v Srjfejftfc LT±«^«b 

X^&tC 10*, 50', 30", 30', 50* , 10 
' KM***!,*-*, ft2«4ttfcftftffi3 7T«±iWU 

0' , 40' , 40' , 20' , 40' , 40' KKSe 
SfLTv>* 0 ft, HI 1 Kis^Tti, H**ffiSiH»*i 
tfcigtt*^. »2ftJR3a«#«3 7^S<?3^*-A 

[0 0 6 0] &T> HI 4 -HI 7t#SLT, i4H 

[0 0 6 1 ] a«i**»*lT*BB*fii-*i^ ECU 5 7 

ttJ0l±"C**fc'&^Ji, il 4 ti^LTt: J: ^ \z%,Z&m 
3»««f«3 7 4rxtt«^&iateS^:arv» 0 « 
1 &JRS*««Ftt 3 5 4Uf2 &K«««f« 3 7 

«*tft4. j^, HI 4 -HI 7Kisv*T(±, iftggo 
ffiJl±, rtflS^R^ffE 1*««««F« 3 5 KM 
on*»»2&««fSi*«3 7£^LTV*£ 0 
[0 0 6 2 ] ECU 5 7 fi, HO^^fl^ 

m i i^sffij: < *o*2 raen&ji-c** t § 

Ji, Hi 5 tc^L/cJ: ^ H»2*JR3*««F«3 7 *jt& 
IH3 0' 2EK0|ES**a Hl^JS^S 
«F«3 5^4 1 t*2^S^«#1f 3 70^4 3 

?<^^o s> ii5-ii7 K#v*Tii, mm*®% 

tc*t^,-<<, ftSffi«^-Sct^S8«4 1 . 43^I< 
i>?oi:L-Cv^ 0 S/j, ECU5 7Ji, 1^37^ 
W»* f JH2K5e«[J: <*^»3R5gflWa±-C*& 
i:&U«±, HI 6lzmLtzX J >Km2&K*li%W1ti3 7 
*r5cffi«3^e> 5 0* ^tclll^^^r^o Z<Dm&, »1& 
«^«^fM3 5^M4 1 £fg2&Jg^«}#1§i3 7^)i 
^4 3 t^ftJKffi«li4tiBfT- -*U 3 9^»W 
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MK/h£<£* 0 *-LT> ECU5 7ii, 11^7^ 

J:?»:*2 4*««»«3 7 4r5cffi«*<b9 0' 
|E£-£*o ft 1 &Jg3$«i#f§i 3 5 0fl«4 1 

t«2&J($fil&ffi3 7OS03U 3 fcOA«ffi*li6« 

[0 0 6 3] **Jfc»ffl-CI±, ft2£JgSfc 

*: 4 ti«"Cifc. Mt*<DZt 
ftl. ft2&JR3»«|«ffi3 5. 3 7 ^4J*t*«| 
3*4 1. 4 SOftmKBtraSKjfe-t-^iiJCt 5. 5 

[0 0 6 4] ±aLfc*l-»4*Jfc»SRTI±, ft2& 

«ft8«J:^:Lfc^ ftl&g3$«i#fgi:ft2£: 
gB#Kft 1 ftflttfii&ffi k ft 2 &«3$««fH5 fc cogig * 

[0 0 6 5] &.±j&«?z*7lZ^ -ft4|| 
Mi^fll K« & JR5£* fT'JV^^A J: ft 

fc> ^ 7 ff 1 1: J: o TSi t ^ 3 7 y v 

37A«:fi, 161^ 7 7is 7 )V a TV* ^7 

At, :^7^37Ai:flKU ffirf537^->r;W3 
7 a *>«»Sfci!i«T •> ^37^ KflLM-a ^ > 3 
7 At, mtiT'y * 37 Atmzj >i-3 7At<Dmz 

ltE37/y^37A^gffifif(:, 
£v^-t\ WE 3 7 r -> r d 9 A ofiii« i:«fEft>5« 

* m&m<?>*& * aw t $ * a * * ^ptss 

v»»*fcttrattte*0*»*^fc< Lta^^Mt 
a^^^^-r fcfc J: 37y>r;i/37A037^ 

**fflfcfrfc^S£ fcj&^tfefcfc& 0 
[0 0 6 6] 01 8I±, *^^i5^MSi:«-67 

try >^««o*a««^s:^i-iiffiia"c*i9, ran 

+ OflF-e-l 0 1 ti®SKiR^:^xT U >^3J^ A^g^r 
^Ltv^ 0 ffiKKKS^f-Ty v/3 9^8i 1 0 1 
(i. ±T2fi»rT*ft:«> >/*l 0 3Htt*SftTJ3 
»K 0 5, 1 0 7 ICJ: 0 7 7/^f7'J >^v* 

7h oar, miz^-fru >y*s*7 y fcEf) 109 

9 fcli, *<0±58fc*x7 U 1 1 1 
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3 ^^LTnr^f7 'J >^i/t7Ml 5*«JlttSft 
tv^ 0 H*. 1 1 7li^f7 y v^n^A 1 <9_tg&* 
£9 3 7^ 2; 19, 1 1 9lif?ti>v>^- 

[0 0 6 7] u^f7'J>^t-Cli, a*c#^x 
7'J>^*>f-;H 1 l*H]fc£-£*fc, ^f7U>^ 
■>t7h 1 0 9i5J:a r D7^f7 , r/'/yt7h 1 1 5 
fO0gJ^L^^f7W^ti: 

10 e**ft* 0 ^t7»j>mrti:ii, BeA^SiS 

JK* f *T*>ft*o flu ^f7'J>mi:ii, 7>y?T> 

[ 0 0 6 8 ] 0 1 9 ii, ft5 Iltt»ffifc«*««»tta; 
^ f T V > ^3 7 ASt 9 , 02Ot± 

^t^^t¥Ii (HIl 9+(?)FMil) H 

2 1 i±b 1 9 *(ois:±G'-Gmmm-c$) *> , 02 2 (±0 

20 1 9^ffi*H-HiSfffimO, HI 2 3 t±IU 1 9 4=0 
tJL± I - I BffflH-C*4o.iiif»OHt:SLfcJ: ? fc, 

^f7 l J>/37A121lt ifS^37Afi-r 

1 2 3 0Bfr**88fc»Rfi07 3"<7*-f *9>*77 J !r 

vY (J£TF\ Tv v Y tm*tZ>) 1 2 5 

SSteU nffiffi (0 19, 0 2 0*02E^) fcdftfc 
IS^nrfar/^^^-^ (JBLT, D7/7 
jryffcWt*) 12 7tjS«»m:ti:J:0!l 
ft$ftTV^ 0 

[0 0 6 9] 7-;/<77^7 h 1 2 5 li. 
30 .1 0 3 CS^^ft^««^g^iiD n a ^^;v h 

1 3 1 fctt*£3ftTi3»K ^h7^yM31tJt 
31"* hrfOv M 33tt7M3 5tCJ:t)3r5e 
RJE • S^Htv^o 7 7**7*7* y h 1 

jSSSftTiSiK f^F^Vh 1 3 3l±£OSJ&§ 1 3 7 
0**ffli:K#Siit^4 0 02 1, 0 2 3 fc£v*TflF 
fl41, 14 3 r^Lfc»*tli4Mai<0f-fl' h * A-e* 
^r7'J>^37Al 2 1 ^Bf3cfta"COH5e*-« 
^ft^o 4 5TSLfc»tflif/l' h *A 1 

40 4 1 SrHteffiBi-if-^h U/<--C*0, fifl4 7t 
TFLtzMttltf-n'htffl'h 1 3 3<Z>llS5i:f-;v h U/^- 
1 4 5 iOHK^SSftfc*?* HftST*&o 
[0 0 7 0] UT77*r v h 1 2 7 9:^11^ 

W*l 0 3*CH»Sft^»aSD a pOe*'y h77^7H 
5 11:^$^^ Mtfy h77*> h 1 5 1 *M 
Ji"t ^> tr** ^ h M53tt7M55tCJ:01 
5g$ftTv^ 0 F77^7 h 1 5 1 tiff* KM 

□i-4*u**«o«j*:* i 5 7 7& ff ^$ftr^o, tr 

^•y 1 5 3tiCO^^§ 1 5 7 0«ffl1B*zK» 

so snrv^. fS. ^t7-j >/37^ i 2 i j±. 
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M53 imzffim*imt%*DX&*). v u 
[0071] ^m^m<o^^ 

li, l 3 3 ^fiH#s*Lfci*^*KJRr^ 

-H61i, ^fT'J V^n?^ 1 2 1 KHSFStirt: 
^Ttirigf 1 6 3 t^e>«jSStLTV^ 0 

Kflx^u- h 1 6 1 ti, mjjizm^tzm\j^j&#L<nmfc 

<£> o 

[0 0 7 2] pT^Lr§^fil 6 3 1*. 0 2 3, 

124 (1 2 3 J - J BffffiU) , EI 2 5 (123*0 
K-KgfBEI) IZTFLtzXo tc, 37Afa-71 2 3 
CSgSn^Ifiyu^^iS^-^yu- M65 
h l 6 5C**;v h£gtf>£*x£^* v> 
^167^ nVVViTl 6 7rtKJM&g;flEK«J*S*L 
tz*v4 Y7Uy? 16 9^ ^«)y>^16 7 fc««F 
SftTECU OK-MlttMt) 1 7 0i:E»«HSii-5 

m^T*?-^-* (&t\ vw-fKte-*-) 171 

mfrbffiJ&ZtiX^Zo ECU17 0Kli. v-h 
#vva>-fe>-9-l 7 3 0t, #*-t>*l 7 4, *a 
•feV-9-1 7 5, ^fifig-t>^l 7 6, v-h^M 
«-fe>*l 7 7«. *^*< t t-oo* > S ft 

[0073] VU;-f K17 10^7>*» 1 7 9 l±, 
*Ojfe*#^9-f K7n -^16 9K«<&- • m&ZtiX 
&*)s Il^WliVl/^^ Kl7lU7>f Km y 
^169 t^)B»c^46$tL^3>f >^ 1 8 1 o 

3, 1 8 4-e^Lfc«M*l±*?>f K7D y * l 6 9 Kfifc 
»S*Lfc««*i"C*»K K7n 7M6 9 <£>^ 

v>^1 6 7*V Kl 7 1 fcO«^*Sr«HWi" 

[0 0 7 4] k*?*J>7\ 6.7*C(i. K7D y * 

1 6 9 0BfflH:B«LT, tt—tt<Otf4 h 

18 5, i 8 7^«M«stir«9. *«Lfci*jMF* 

JR7U- M 6 1 liitL?»^ M 8 5, 18 

i^K^-H 8 5, 1 8 7I±, ffefflfc 
cOrtHgtC-f-a-TtLU^GDaSl 8 9, 19 1 £*fLTi3 
0. d^e>U*«Ca«l 8 9, 1 9 1 J:x*;pflRJR7 
h 1 6 1 *cJgjjtS<tfclW«oU*ft« , »l 9 3, 1 
9 5?i ? «ALTV^ 0 

[0 0 7 5] x^^ftjRyi/- H 6 1 Kli, mrfflSU 

^mmi 9 3tc@5fefflLr& tr> 1 9 7 

S\ IfefflU^filrtBl 9 5 KStt«Lr§ fcf> 199# 
KALTv^ 0 ^*?*J>71 6 7 KJ±»B1ffl tr § * > 
1 9 9 i-*2£3&— *tO«?L2 0 1, 2 0 3 

$nri5»}, c:*i*>g?L2 o 1 , 2 o SF^^^tb^Lr 



(10) $$§3 2002-137743 

18 

*e>i 9 9 3KS£**rajizgffje*»»^riBt4oTv* 

[0 0 7 6] KT, » 5 *»»«Oft« 
[0 0 7 7] i»*^ff*HJ&i-^> ECU 1 7 0 
«U «F5EL^*a-feV-9-l 7 3-17 7 0#aj«*fc* 

§ < & l - *^ ECUl 70^, VVJ4Y\1\ 

tl79^VW>fKl7 lrtfcH»«3l3-£*o -tL 
t:J:9, 7'7>vtl 7 9 Ka*££fr£*7-r K7o ? 

* 1 6 9#a*u*»L, -j-o^ssiiffi^afijLrs 
[0078] iotta8-ci»*3Wtt^e»*^»±oi» 

20 *>T-;H 1 lfc-*»SU -eo«SUJ:oT, 12 
7. H2 8 (H2 7f^L*aH) Lfc J: 7 T 
?W^y> 1 2 5^f;Vb77^7 h 1 3 l^?>tJ 
^ U777^7 h 1 2 liPVtfv F7 
7^7M5 1 *e>W*Kj*KU ^f7'J>^37^ 
1 2 1 sWiKLTlIMB *o *L"C,^f7'J>^ 
37A121 OmFilK^oT, HI 2 9 KSLfcJt ^ 
3jt>f$:> W>*1 0 318ll^^;u h^*;v M33 K««FS*ufc 

i^;v^KitX7 p ^- H6i c^Lt, *rr y 
7A12 m^«Lrs8ii.6 3rt*iu$ti-*o 

30 [0 0 7 9] t*k, i^;^M7l/-f 1 6 1 t 
14. U*«IHI8B1 8 9 tHSc«Lrilf> 1 9 7 fc^B 
^«AL^:lifffSU*ffi*f«l 93t, U**IH«B1.9 1 
fc*tt«Lr & tf> 1 9 9 t^HUKAl^SU^i 
tfWl 9 5 t^ffiitt* iKfc*o *08*. 
^Rtt71/- H 6 1 ii£S4l^«ir|b:> 1 9 
7, 1 9 9 JcJB^SElSiii^fc^TLr^tL, it« 

? y J* l 2 1 CO^S^ h M^»W*£C0M« 
40 [0 0 8 0] ae#^Jt«»«:S^/h$vvhffii 

Jt«W/h$ < KZtztb, ECU17OUJ:0»iU$tL/: 
B*fH»W««)/hS < +* fc. ECU170li, 

VU^K171 h5^L7jIU2 
3 tC^L^ «t *) lZ y 7"7>yt 1 7 9ri*=>f > 
^1 8 loft»*KJ:9#»Lfc«l»C'r*. -nci 
>5,^7^ K7D^ 1 6 9&mmLtz*i tta*). & 
»ffl!ILr& e> 1 9 9iiS7L2 0 1 , 2 0 3P3«r!fiK 

50 [0 0 8 1 ] ClO*S8-CS»flC^Oi»¥^K±0» 
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5,Xf7'J>^37A121 OTtKLTiMJIU 
^4nRJR^U- H 6 1 H»LTTOLrS»«l 6 3 

19 9^X7^ Krny^ 1 6 9 «t 0»3K*tLTv»4 

1 6 1 oikfflu*n»f« i9 5ii, u*«oa« 191** 

e»»*'*Kt4i»:»WILrse>l 9 9frn«fc 

[0 0 8 2] x^;vfKJR7 P U- M 6 1 14 

£*2tt»fOH3eiBLrS tf> 1 9 7t£iftzLZ*tL& 

fcH7tt*jt*(s«aut*T»4a *»±;ioir 

[0 0 8'3] H3 1I1, *«MO»6Slifc3g]R*i«&^ 
f7 U >/MoKaKIOTH , r*0, 0 3 2*403 

6 «tJBfflo&#**tt±iE l fc« 5 mtam t 

T**36* v i*^^RJD«Mf f LTfl»*:Blfj*»Lfc. 
x^;^KJR7^t2 1 l^v^tLrv»4o *nt&M 
mnm&k, nT^tr§^fi2 6 3 tCf4@5effi!Lr§lf 

1R7^-V2 1 10LrS«W*8«W*&VM44«»ffc 

-ra^K*^ & 5 xmn t wimv>imvi&<ow& 
h k f4 n -ofiFt ^iti^o 

[0 0 8 4] B3 3li, *ftHttJ|^XiraiRKff** 

k»B«-C»*^ TOLr§Mi3 6 3rtK4*W» 
tt«Lr*e>39 9*nE*S*L*t*K:, Kr 
3 6 9 0®«#*4^TV^ 0 i" * 9 -f 

Y?u : y?Z 6 9 U(4 4tt»f^#RttIH3«3 2 1 
£*x-Ci5*K Krn^ 3 6 9 0MI»i:Cftt 

*R*ctH]SB3 2 1 l:»»flirst:>3 9 9^ftAt4 
ri*. 03 4 KSsLfcJ: -5 U> *OIBU4»«|«LrS M 
> 3 9 9**i*^^«JRyu- f 3 6 HMK/JrJeiSSaj 

abbs t i*j —ufr izitm * ft l x * * o 

[0 0 8 5] B3 5(4. *8W<^* 8 3?JSJg!SK«* * 
f7'J >rSS^Sffi«BfM0Tft 0 > 0 3 6 i40 3 5 
*<3Nfctl0-e** e d^^OSIH^L^:J:-5^, S8 
XMma&ftfltJft t ±« L fc* 5 HffiJKJS t b&PWC 
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4 3 1 t^»1fflLr§,ie-;V4 3 3 fc jWBv»*>*itv* 

*o *nift®fflici5^r6. 4 6 9 4- 

fctcj; *K 3 3**jl 

h 4 6 1 KttLTJIiBU S5#Ofe® 

[0 0 8 6] B 3 7 14, MROS 9 ftlft«R»zft» * 

xt v yy&mv&umwimmx&t), 038*4037 

10 4»O0-0ffi*KfffiE|-C*»K 03 91403 7*<DP- 

mmmmo^imm uaugs mxatn t *&mmx 
ot^o -r^t>*>. nrftLrsasiis 6 3J4, mmr 

*f- a x-*»;:ft;L-C*tt*--* 5 4 1 

«JSCSaS5 4 Zim&ZfltzXU Y7Uy9 5 
6 9 S:|*3»LTV>* 0 . Sift*-* 54 1 <0 n - * 1ft 5 4 
5KI±l|fej:N 5 4 7* ff H» * HWfc«*l*— #, *7 
>f K7D y ^ 5 6 9 ^"f^fflfcttiifc C» 5 4 7 

20 -j-aiiifci: 5 4 9&mi&2tix& , mift^e-^ 5 4 1 

ri ? IEi£te1-*fc, ^7>f K7D-; ^ 5 6 9MIIHi4fc«4 

aa-t^o 0*. 5 1 -c^u^tcoii^^ *j>? 

5 6 7 tC^ttS^«jh/RT*0, lUl^-^ 5 4 14: 
«*#-B5eLT^*o Sfc. ^5 5 3"C^L/cSB#(4 
ECU 1 7 0\z*y>( Y7uy? 5 6 9 OftM-^tffl 

5 6 9 fc«<S*i-£4fcatf > 5 5 5^ffl Ltv^ 0 ^9 
**fc«»Ki5^-C*. »5jt*3Ba8tWI-«»^*4H- 

30 [0 0 8 7] ttT, «9Htt3BJROftffl«:Bi?8i-*o 
[0 0 8 8] i»*^7feff*:H»i-*i:, ECU 170 
(4, iai/:M-t>tl 7 3-1 7 7 0«Wifl|Hg-H* 

Ofle»^lfctt»*S^»^ **v>f4ae^^S^it 

i<^^ 0 nt, ecui7oj4. mis^-^ 5 4 1 
Kfgamsfcfcm* lts^ c«i 5 4 7 ^ie^$^, taa 

40 -b>-^5 5 3 7&^c7)ffiS^i-?-^£^§, 04OtC^L^ 
i^H, Kyn y >7 5 6 9 *««affi«$Tffei! 

gMLri t:> 5 9 9^rt«tcffi«-r*ifc*c4:»), 

#1611 ir§ e > 5 9 9ort«^o#»3^^csi«is 

KW^Ha^tL^o 0 4 1 *4nT^Lr§^g5 6 3 0# 
50 [0 0 8 9] i/:, aiEff^JtttWffMO^S vvj>«4 
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Jfc«»*S<fc*fc*. ECU17 0i:iD»lllSftfc 

§«4HMrst*d<&«. ECU 1 7 01*. 

sa^-* 5 4 1 Kmwjmm.^myjLxmi^c^b 4 7 

trflMBS*^ ttt-fe>t 5 5 3 rt^ Offish K*o* 
|4 2^L/:J:9^ K7d -^ 5 6 9 * 

tf>5 9 9jiS?L5 0 1, 5.0 3 rtfcgSfclHMrttfc 

[0 0 9 0] --ft, aetWtti#lT*ofc»^ 
» Mt* 95 £ft K is * StBtfoBtt ^ * )v 
fcft4fc«>, ECUl 7 0K£9HU3ftftB«HEflktt 
fii*gJg£&*o ECUl 7 0!^ mi&*- 

* 5 4 1 ^«tt«*«rffi^Lraiai:*i5 4 7 *IE^J 
flS-tv-9-5 5 3*$>Ott««HS-tc*-* 
I, 143 KSLfcJ: -5 Km 5 6 9 «: 

*Wtt«fc»«lS**o Z\tHZ£ Y7uy? 
5 6 9 0SS5 4 3 *»»»«Lr&tr> 5 9 9 ttrtflH:: 
fitt^- fc £4 >K #K>fflLr§ tT> 5 9 9 0f*Iffi!]^ 

o»B#-«aiwsii. 8»fflLr§e>5 9 9\±®m 

5 4 3i:S«t4STM5 0 1 f 5 0 3n*#»^TIB 
1 ncz^t^t, ^»fl8Lr§tf > 5 9 9^* 

^^kct'i/- h 5 6 1 m t^ss^m l tz&m t % 
[0091] in 4 4 14, *«9i«>ft i o nmmmzmz 

fcJ:}*:, fti 0**3gJ8o*flt»±±aLfc»9SlHfc« 
»fc*flM»T*&^ Krny^ 6 6 9«:ii8» 

Kftx.T«»ffi6 6 ljWgjfcS*vtv»& 0 *JtJfcK«fc 
£v*Tli, mSd^e-^ 6 4 U:J:^7^ K^n y ^ 6 

6 9£^5efitJ&iI$-£&£fcKJ: 9, iilLr^f 
-^6 9 9^M6 0 1, 6 0 3rt"Ci*^flR«yi/ 

- h 5 6 1 fc*fLT*«ttfci»au immmnmm* 
m&mzfrjLzztiztj;*,, mi ommmiz&\,*x, 

[0 0 9 2] »5-*l OHJfi3BS8-C«±, X7>f K7o 

f7'J >/n7^«i:i5eL, ^«Lr 

J: ^ULTfc «£v> 0 7'J > ^ n 
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tt*tfe*L, ^g^ f 7 l J > / 3 7 A ^)#«) C#o t ^1 

S»tt^r7 'J > / 3 7 ^gfCi5wt N UE«£jc 

* * ^oiRi *mtmt ^KJRSSSg^g * 
&\z\±^*)V¥mm&<o ir * < -j- * r t -c 

fWWf***^S^ ^f7 y >y*7<u<Dltiim*&® 

lZftt>*t2>Zki!)**imt%2> 0 

20 [ 0 0 9 3 ] HI 4 5 J±, *S&9J*>* 1 1 XMtiKRKitt* 
Xf7U >^««O*Sfl0«»4:*i-fllffiBIT*4o H 
*C0^7 0 1 tSLfc»tli^f7y >/37^t* 
t>> T y/Uf7 y >^v*7 h 7 0 3 *U»i3EK« 
jfLTV^o 7y^f 7'J f 7 0 3 0±f 

t:li^f 7 V >^*-f -;V 7 0 5dqX0f**t&*i* — 

TSi:i±J.^-t^y3^ > h 7 0 7 £;frLTn 
7^f7'J >^>-V7 h 7 0 9**JIttS*lTVi* 0 14 
5 4"T\ ^-t7 1 lli^f7 , J>^7A7 0 1 <0±S& 
tB^9A*^-t*U ^7 1 3i±*Sfci>^ 

30 >;v-A^ *E®i-^>^^ K*SU flF*7 1 

514^-rry >?=i7A 7 0 1 h»ft*ctt§*i& 

[0 0 9 4] ^77 , J>/37A701li, 

7Afa-y7 2 i oB&**fflK«««i<&fv 

r7^-;h 7 2 3 t»»«tU f^^>^77^7 
h 7 2 3 ^Eflil^ (1 1 *<mZLft) \zZtLt>m&K<07 
h 7 2 5 * ^ ^ K «t ») Kft 

$tLTv^ 0 J* 4 7» & > ? 5~ y Y 7 2 3 ti> 
>w<7 l 7^g^^tL^^«it«S^D n nOf-;vhr7 
40 ^7h 7 2 7lc*j*Sn"Ci5 5. fiVh77^7h72 
7 SrSiii"^^;V h#>U Y 7 2 9 t-fu/ h 7 3 1 itcj: 
0»f3EOl»»»-Cifcffi • H36S*iTv^ 0 S/j. ^f7 
'J>/37A70 1 t±, -tO«f»»^$#«> >^'7 
1 7Cii$ti/:D77'7^7 h 7 3 3 i:ft«-«»S 
^^>y**^7M-7*-r>i7 3 
5 tc i^TW^I^IUiaSft^^nTV^o UltO^t 
7 3 7-e^L^a5Wti : SSi«*^*fi:-t*^^;v^KJlX 

so [0095] :o^f7 y >^Sfi*cii, aeti^f 



23 

r y >^*>f-;w o 5 im&zit&t, tv'^xtt 

y >7i/\y F 7 0 3i5J:^n7^f7'J>^vt7h 

LT*J6rt*frfc*L*o «S. XTT*)>r*f*\z\± s yy 

[0 0 9 6] H4 6 1404 5 **>Qffll£*:ia"C*> 9 ; HI 
4 7I4H4 6 +OR^aBBT l * !K EI 4 8 fill 4 6 
S-SBf®0-e** o £*L5>O0KiFLrt:J: d a* 
;^RC7'U- h 7 3 7 (i, *t<0 
* U y h 7 4 1 , 743 ^J:0-t>^yy^745 tiE 
6^Kyy^7 4 7, 7 4 9 fcK5MRIS*U y 
*:/7 4 5 0ffe*MM*f-;i'hsK/l/h 7 2 9 »C*SEStL 
tHSft«S-*,S6+-f K^y7 4 7, 7 4 9^ 

7 h 7 2 5 Kj|»S*iTV**o 04 6-04 8 
751liECU 7 5 3 IclEttMftdtL 

*m&7*^^-* (J£JlT\ Vl/^-f KtEt) 

[0 0 9 7] 0 4 81:^1^:^^ i^;u^-CRjRyu 
- h 7 3 7 K'J 7^7 4 9 i±. ■J^7.h7 55 

Uiotyi/- F77^"; h 7 2 5 t:if ^tLtv^o 
— J^^/U^JRyv- h 7 3 7 O^E-fr* K»J 7^7 
4 7(4, *««»WS*SitfcJta?L7 5 7 ICficA L/C 
VW-f K7 5 1 <D?y > V* 7 5 9 Sr^LT. /P- 
^7^*7^ 7 2 5Cae$ntV^ c ft, ECU7 5 
3 Kf4, v- h#yya >-t>t761 Of&> > 
•9-7 6 2 , 7 6 3 , JKJI ffig -fc > * 7 6 4 , 

v- F^H|^>t7 6 5^, 4^&< fc fc-oco-fc 

[oo9 8] wt, mi \%mmm<o^m^umirz>o 
[0 0 9 9] &mm*Mff*mi&-t&t, ECU753 

ii, M5EL/w*a-t>-9-7 6 1- 7 6 5«ffi:S 
7 3 9toB«ft»flf»o*ai*IR0igLff9o 

fifc;*;§<ft*o -T*t, ECU 7 5 3 14, VU/^'K 
7 5 1 CK»**«:ffla*r, 12 4 8fc*Lfc XoK, 
77 7 5 9 frV Py-f K7 5 1 ri* fc^ta Z&tzt 

^fUCJUK £-*>f Ky ?:/7 4 7*4, ma 
JL7 5 7 ;:KAL/;7'7>-» 7 5 9 K -toT^U- h 
•/7^7h 7 2 5i:attgtiiitti4 0 
[oioo] -^t^T-Stbm7!i ? *o@lt$:^K±^K 

^^-^5^-*«^L> fOffiSCiot, 04 9, 
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05 0 (04 9*OT^«0) K^LfcJ:?*::, 

* > * -7*7 * v Y 7 2 3 Y °7 y ¥ v h 7 3 1 b 
mi$\zmL*tZ>-l5. 37Af i -772 10fW7 
;<-ryyi 7 3 5 *«BfL, ^f7'J>^37A70 

[oioi] -t* hr7^7h 7 2 5 tca^ 

S*ifcS**-f K l J 7^7 4 7, 7 4 914, ^Sftffi 
H«rS;£4*^f-;vh2K^h 7 2 9 £B*$*tfc-t > * 
y 7^7 4 5i:^Lti«tio Cixicj: 19, -x*;v^ 
10 RiRyw- h 7 3 7f4, S^U y h 7 4 1, 7 4 30 

3l£*l*o 0 5 1 l4Mx^J^«««7 3 9 0^16 

* hn-* tftW}ffi&t<DW&*7fi1-7y R 

[0 l 0 2] Sl(i#^Jttt»#JtO/hSv^«4 

*ctt*o»^, m&mz&ifzmmzn&W}****** 

*Z<*htz»b, ECU 7 5 3 ^i:i)*fflSiifci«f* 
20 »W*6/hS < i"*£> ECU 7 5 3(4, V U>> 
-f K7 5 1 KiEttKa&tfflaU 0 5 2^L^:J:-5 

^7>yir 7 5 9 t VVy >f K7 5 1 rti:8M3I 
S-£*o ZtUZX*)^ y7>v> 7 5 90lM7 5 7 
K»-j-*«-&-{±JR**u K'J7^7 4 7 ^1/- 

hr7^7h 7 2 5 ^C0S^»f/ctL*ClttC^* o 

[0103] ^o«®-ea»*^fi6ogift?:^K±^B 

13. ^f7'J>^37A7 0 H«KLr|f«tie fc 
r ^oa-g-UJi^-f K V 7 y 7 4 7^7>y 

30 -V 7 5 9 K#ih£*iTV*& 05 3, 05 4 (0 
5 3*OU*ftH) ^SLfcJ:^^ £t>/K , j77'7 
4 7liyu-h7^^7 h 7 2 5 3^5>ttRLraiDO» 

[0 10 4] *<ntzih^ ^^;v^iRJR-/Vx- h 7 3 7 

ti. *^-f K'J 7 7^7 4 9 <^> -b >3"J 77^7 4 5 
*««»C#V», 6^'j7h 7 4 3 0fflfl[T^^S6»fS*L 

r y >^7^ 7 0 1 o«ra**Rft^fffc*L, iCfo 
40 J»a^SSa^^#ft«s^iDt>^i t^ft< ft^co-c* 

*o ess 1 +o*a»±ioiR (/hftftwrni*) <om&& 

[0105] 15514, 1 2 HJSJBSUC«& 

7'J > ^aoSfffliHIffi0'C* 056 14055 
*OV5ctlH-C*5, 0 5 7 140 5 5+<OW-WBf®0 
-C4>*o m^oat:^L/:J: -5 ^12Hif£^SO 

50 tv^o i-«rfe*,. mi 2Hi£®srei4, x^^^rk 
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~fV- h 7 3 7<0*-9->f 4 9 K'J 

^7 4 7 tH8i:, ECU7 5 3i:giW»Sii4y 
Wy-f K80 1 oy7>v> 8 0 3 $r^Lty I/- h 7 
7^yF 7 2 5 i:l8S*L0^ 0 itz, 74A*>A 
7?<iry h 7 2 3 KJ4. fiH^H 7 2 9 K*§E]$ 

*1 2Mi»«fc*v*T, ftl 13*«0g»kffl-» 

[0 10 6] filT, ftl 2|EttraaofM*X'<*. 
[0 10 7] &M#*fift:1Ub't*b* ECU 7 5 3 10 
14, »iEL 7 6 1-76 S^aiffi:! 

tt»/hs<Tfc*a#*»v»»#, it* are 

£<&£>oi~&£, ECU 7 5 V W -f K 7 5 1 

KlE»mSfc*ffi:fc-£1% 0 5 7 K^Lrt: J: -5 fc, 
V-V 7 5 9, 8 0 3feVW-f K7 5 1, 8 0 1 *»« 
ttJ^^c^Jtt^o cnia »9, KU ^7 20 

4 7, 7 4 914, WKL7 5 7, 8 0 7 »:«ALfc^5 
>vt 7 5 9, 8 0 3t:i:oTyu-fy7^7h72 

5 lZ&&2tiZ>^t £%Z* 0 

[0 10 8] ^oWg-cSK*^«fl&oil&S: j ^»±o» 

fr'f-JW 0 5i:z«L, fofSCict, BIS 
8, 1215 9 (05 8 *OX^tlU) tC^L/c «fc *9 t" 
^^>^77y7^ 7 2 3 h77^^731 

^7^-77'>i 7 3 5OTL, ^f7'J>^7A 30 
7 0 l***H»*H*M-*o 

[0 10 9] 1~£ i, ^1/- F77^7h 7 2 5 tC^IS 
$ti/:£6tiKVyy7 4 7, 7 4 9 14, -e<o/Sffifi: 
atSEAirjPfc^/u hsJOV b 7 2 9 > * 

V y?7 4 5 ^JtLTTlJai--6o ifiKJ: 0 > .x*/!^ 
RJRyi/-b 7 3 7li, £^'Jyh 7 4 1, 7 4 3 O 

ffitnl^i*^4 r RJR7'f^8 0 5 ir §StrCt ffl^o 

*o U6 0«4«56i*^^«JR«1»7 3 9 b n 40 

[0 110] i/c, a«g*^Jt«M<*:mo/jN$vvjN«|4 

ttttft/hS < fc&fcfc, ECU 7 5 3 tc«t OJtfciJSti*: 
S*fHMS»*/,hS < fc* e t4k, E CU 7 5 3 *4, 
lyuy^f K7 5 1, 8 0 1 Uffi»«8E*aiJjL, H6 
l^l/cJ:^:, y7>-yt 7 5 9, 8 0 3 ivuy 
K7 5inclJ«BIS« B iiitJ:!), 50 
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* 7 5 9, 8 0 3OHJL7 5 7, 8 0 5 Kiti-*** 
l4J5W»*t, £WK'j7/7 4 7, 7 49tzfU-h 
fy^ry b 7 2 5 <h O&igrtWcft* £ fc.K4r*o 

[oiii] ciottiffi-ciii!***fi6oi»*^K±o» 

»5. WJ>^35A7 0 l#«ttLriWl1-*. t 
KttaE^-fr-f K»J '^7 4 7, 7 4 9 
^7>vt 7 5 9, 8 0 3 K«jLS*lTV»ftV»fc* % 
06 2, S16 3 (B6 2*<7)Y^t&IU) KSLfcJ:} 

3£^^ K'J ^7 4 7, 7 4 9l±yi/-hr7^ 
y b 7 2 5 *&«KLrafflO»««r«o/iSS1l>J|-r 

[0 112] %<Ot:*b, i^^flRffi^U- b 7 3 7 14 
iKIBr* ft* i*^K«7^t8 0 5^f;v 

b**;u b 7 2 9 lZLZfrtl&ffi<Ol&tfc<Ofrtf§k&'t2>tz 
*^5S^i4^0^ (/hfH«XB#) ORWfftSLt 

[oii3] aet#«iMSi#it*ofc»* 
^tz»4, «^icis(t*ac*oa»i*^^+aa 

k%2>tztt>, ECU 7 5 3 ^J:5*mStLfel«fW4W 
fifc*gJ£££*o -r&fc. ECU 7 5 3(4. -J<0V 
U^K <**tt0BfflT«i* yi/^-f K751) KEM 
U gI6 4 t«Lfc4^:, ^7>y>7 5 
9tv l/^^f K7 5 lrt»:8M3IS-*&o ZtilzX 
5, 7?>*J* 7 5 90Sa?L7 5 7ttt1-***tt» 
ri*ft, 2E"9--f K'J '^7 4 7 tyu- hr^-Jr y h 7 2 

[0 114] i^tt«-CiIi**««oa»*^*±«)|» 

0, ^f7y>/35A7 0 1«IKLTMt*o fc 
(i;SE-«M K'J 7^7 4 7^7>v 
t 7 5 9 CM^tltV^jrV^ft, 16 5, H66 (HI 
6 5fOZ*tlB) fcS*LfcJ:dfc* £t-f K'J^7 
4 7I47U- hr^4ry b 7 2 5 *fcftK LTMSfcW® 

[0.1 1 5] *<Dtztb, i*A^«JR:/U- b 7 3 7 
I4> fr** K , J^7 4 9<0-b>^ , Jyy7 4 5 Mti- 

*«rai^f*v\ ? h 7 4 3<o^ft-eo*®©f£ft 
z:*fl5*J.*^ WRJOUi^/hS < 4 

[o ii6]i6 7i4, *&w<omi 3XlfeSSua« 

XfT'J >^tt«03FHHfBB-ca«« SI 6 8 (a) 
I4 S BTeLrS*«0»U^ hn-^fcftliW»fcOH 



27 

»k S68 (b) t±, Lr*w*oa:%±wji«rafe 

-£fc v*»#o 3 7 2>£#o»l&* h n - * tftl&?5S t 

<Dm%*7r>i-ryy?$>*), me s (c) ur*« 

[0 1 1 71 **1 3«OMtt^ * 5 JtlftOJM 
(H18-H30) KttLT* i^;v^«iRyi/- h 1 
6 10g£gfc (f^h^M33) toTS!Lr§^fi 
1 6 3 iOlMK:, «»ffBM*K*tTV^^*«*4->Tv* 

S e 

[0 118] COffl*fSBMtitiDi-*Cl tic J: *) . ffl*f 
«M**#VS&$-CI±, ir^Vl 9 7, 1 9 90L 

^Sd t**-e§S 0 

[0119] LZ£ffiWL<DsL*,±imm*mb*tz>zt 

0»^r> EI6 8 (a) (b) (c) t#fflLtKWt 

S c — JKMtC ^f7'J>^37A3l«37W4^ 

H56«* & ffiBi-t * &# S» £ tti L^firi** S o 

6 8 (a) fc, vte^*A,*mmz£Z2mm<omz 

SOj£*>±«^ffl*a^ftv>»<g% i68 (b) Kjj* 
l-J^tc, 3 9A*fltoKttW*tJc.*/u^RiR«f»*» 

«H»fflLM#±M biKf^om^t < ft 
S Q LrS«f»o3t%±»jTO«*rafe**i, 
16 8 (c) =7AO*KWmti*^ 
flRJRS#oM«35f S c: t ri*ft < ft 0 , UlffiLf 

[0 12 0] dOioC, ffltfWMtKItT, i*JHF 
h 1 6 1 KJ:S^*;v^8^0j£^±W§& 

Kft»K ^*^^»iR*IH»oa*«r— tri* 

[0 12 1] 86 9lt *»WO* 1 4 Sttti&SlKfe* 
^f7'J >^i(7)iIgti-5o H7 0 f±> B6 9C 

[oi2 2]**i4 5oaoBSH*> * 1 3 mmmm 

M33 tajfi-Si^^/^RJlx^u - h 16 
10?Lt*^N*c«L>5:jft^*5**OJB]BI (13 18 
-H3 0) i:^otv^ fl 
[0 12 3] 1-ftfc>*>, ?7Z?X-}-2>m, x^^WR 

h l 6 ia»39A*#k*^*MlWrK:»»i- 
S e f^h*> M 3 3 li, »#«H:lSLr**fc 

fcB*. Lr§e>l 9 7, 1 9 9»:J:4Lri#j&4 

So 
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[0 12 4] Cl^J:?*:, ft?LN*BtttT, 
JR^U- M61 lz£Z^*)i>*i&Ma>tt±lTmm : 6: 
mbltZZtlZX *K *1 3*ftOJBfflt|BW»c % 
7*Ott&aiL#*A-Xfcft »K i^^^RJRiPSE 

[012510711*. *»«*>* 1 5?titi&StlCft* 
Xr7'J>^tOfflffiit*5 (*5?ttt0HgflBaH 
2 4 KfcS-J-fcHT**) o H7 2li, ^irigf 
co^lft^ h d-* tffttWatOBBfttS-r^^^-C* 
10 S c 

[0 12 61**1 5Hi£0®IMi, *5«MlOSa 
(H18-H3 0) (CWLT, i^^^KJRyu- H 

6 1 OU^ffltfffll 9 3, 1 9 5<OlBt»<LTv^jS 

[0 1 2 7] -Tftt>*), U7 1 IZTfi-rXn i*;^ 
RJRyu- h 1 6 1 OU#=ffl»f«Bl 9 3, 1 9 5 Oil 

mfUl 9 3, 1 9 5 ^fi^< Ltv^o £*LfcJ: 
IK 0 7 2^ti^:, "PUELrSKai 6 3 0fi&£ 
20 B LSlt/J^ < t * CI t I SOT, nv^^Otb 
iaiL^xi.^Xi:-c^tv^aS3i f *-5o ftib\ HI 

7 2^jsv^r. jft«u±, *5*«o3g.i8n«ai-*^^ 

[0128] 173 (a) ( b ) «\ * 
o*l 6iIMi:S^^f7'J>/Moliat^ 
S 0 H7 4 (a) (b) t±. -f-tL^tL, 1217 3 (a) 

(b) 0»-&0^rjELrS*«0»»^hn-^tf«ft 

[01291*^16 MfcOJBJRli, * 5 IflSOM 
30 (HI 8-123 0) i:»LT, x*^RJRyi/- H 
6 1 Oi|iS*:^Ef T^SLTV^*^*ftoTv^o 

[0 13 0] i"ft*>*>, 173 (a) tC^-T -to fc* 
^iH'Wyu- M61 ^PBSWB^»< IT* 
So ipl£$fc< -J-s t > ffifi3&*{&< ft S£ 

J&, 174 (a) hn-^OHfr* 

s «£ o 4»M»l#tt»:t* :tn^ 0 

[0.131] tfc, B73 (b) kZTFi-l n i** 
™K7 p l'- H61 0*IB»*>lS*n£< LTfcSo £ 
40 O^oC «PI^j£<-rst, fl***<44fc*, H7 
4 (b) l^tJ:^:, h «f 

S*> ? K<> foi*T*li, *c«*i-*"J:*ft 
f«W»ttt:t* - t **-C § So 
[0 13 2] BL±-C*«:»*it3BSoRW«:»iS^ 

#s*Ecu^iE»©jffli-rs<>ot Lit**, 
so »fflnrsi-c*So jLi±mn<D®m#im\z&^x\±. mrt 
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[0 13 3] Sfc, ±4Lfc»l»i»l 6Jtlfc4>»B 

olig^^^-ri^;v^KJR^tt(i. VttffSttttT* 10 
0. EHaiSt:J: ^f7'J >^37Agii: 5 0/ 
m i n Sgaft-CJE» LT\ -Xhn-^tn^ 

[0 13 4] ±aL7t»l"»S»l 53m<Ofe 

* hn-^oJtfrfcitLT, til?— ± 
E»l 6StttOJBJBOH7 4 (a) TN±, i*^^»JR 

E*l 6HJ6<0JBffloH7 4 (b) Tti\ -x^v^iRJK 20 
3t%±#9Kk, 37^^fn 

[0 13 5] ci<D»»wm#ttnov^rjaT^KW-r 

*• 07 5 (a) *cS-f»-g"HI±, 2ll^Mi?li|f 

[0136] 07 5 (b) »C*-r»*»cl±, *SvMR« 
fl (F2) fc/hSv*«JRWJi (Fl) fc*C2«£l±0 

j&RT**. rati, 7-T^2$t, JR2 ^OiRJg 40 
**<-*-*£ fcfc J: 13 jm-CS*. 
[01371076(a) (b) 5.^0 7 7 HSi"*^ 

2aaso»nwx4»ttoK«jft <oen) ant* 

7 6 (a) H^-TJ:^^ MI-C4)otU<, £ 50 
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fc, HI 7 6 (b) fcSrJ-J:3£ % 8«t-$oTU<, 
SS>K, 0 7 7tC^i"i:9^> fi^-SO^^iiiDLT 

[0 13 8] 

* Jl o - *«stei * )v *? i BRiR-t * if *i * * JR^f 

t\ »lSif*i*^^tt#«JCJ:4«IBZ:*flffti* 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is impact-absorbing type steering column equipment equipped with a collision energy absorption 
means to absorb the secondary collision energy of the crew at the time of the collision of a car. An amount 
adjustment means of energy absorption to change the absorbed amount of said secondary collision energy by 
said collision energy absorption means, Impact-absorbing type steering column equipment characterized by 
having the electric control means which carries out drive control of said amount adjustment means of energy 
absorption based on the detection result of at least one sensor which detects the condition of said crew or said 
car, and the sensor concerned. 

[Claim 2] While supporting a steering shaft, enabling free rotation, it has the colla tempestade PUSHIBURU 
column shortened according to a predetermined collapse load. Said colla tempestade PUSHIBURU column An 
outer column, Inner-** in this outer column and it has the inner column which advances into the outer column 
concerned at the time of compaction of said colla tempestade PUSHIBURU column. Said collision energy 
absorption means is infixed between said outer columns and said inner columns. Impact-absorbing type steering 
column equipment according to claim 1 characterized by being the thing which makes a plastic slot form at least 
in one side of the outer column and the inner column concerned concerned with two or more metal balls at the 
time of compaction of said colla tempestade PUSHIBURU column. 

[Claim 3] The 1st metal **** by which said two or more metal balls were held at the 1st metal ball maintenance 
means, It consists of the 2nd metal **** held at the 2nd metal ball maintenance means. As said amount 
adjustment means of energy absorption In order to make the part or all the include-angle phases of a metal ball 
in said 1st metal **** centering on said colla tempestade PUSHIBURU column in agreement and different to the 
metal ball in said 2nd metal **** Impact-absorbing type steering column equipment according to claim 2 
characterized by having the maintenance means rotation driving means which rotates at least one side of said 
1st metal ball maintenance means and the 2nd metal ball maintenance means. 

[Claim 4] While fixing to a steering column [ which is supported for a steering shaft enabling free rotation 1 and 
car-body side and supporting said steering column It has the car-body side bracket which permits balking of the 
steering column concerned when the impact load of ** acts beyond a predetermined value. Said collision energy 
absorption means is established between said steering column and said car-body side bracket. Impact-absorbing 
type steering column equipment according to claim 1 characterized by being that to which plastic deformation of 
the energy absorption member made from a metal plate or a metal wire with migration of the steering column 
concerned is carried out with a cover-printing means. 

[Claim 5] Impact-absorbing type steering column equipment according to claim 4 with which said cover-printing 
means is a metal rod or a metal ball, and said amount adjustment means of energy absorption is characterized by 
changing at least one side of the plastic deformation part of said energy absorption member and plastic 
deformation irreversible deformation by the cover-printing means concerned. 

[Claim 6] While fixing to a steering column [ which is supported for a steering shaft enabling free rotation ], and 
car-body side and supporting said steering column It has the car-body side bracket which permits balking of the 
steering column concerned when the impact load of ** acts beyond a predetermined value. Said collision energy 
absorption means is established between said steering column and said car-body side bracket. Impact-absorbing 
type steering column equipment according to claim 1 characterized by being fracture or bending deformation, and 
the thing made to fracture about an energy absorption member made from a metal plate with migration of the 
steering column concerned. 

[Claim 7] While supporting a steering shaft, enabling free rotation, it has the colla tempestade PUSHIBURU 
column shortened according to a predetermined collapse load. Said colla tempestade PUSHIBURU column An 
outer column, The inner column which inner-** in this outer column and advances into the outer column 
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"concerned at the time of compaction of said colla tempestade PUSHIBURU column, It is infixed between said 
outer columns and said inner columns. At the time of compaction of said colla tempestade PUSHIBURU column 
In the impact-absorbing type steering column equipment which consists of two or more metal balls which form a 
plastic slot at least in one side of the outer column and the inner column concerned concerned in order to 
absorb collision energy Impact-absorbing type steering column equipment characterized by having an amount 
adjustment means of energy absorption to change the absorbed amount of said collision energy. 
[Claim 8] The 1st metal **** by which said two or more metal balls were held at the 1st metal ball maintenance 
means, It consists of the 2nd metal **** held at the 2nd metal ball maintenance means. As said amount 
adjustment means of energy absorption In order to make the part or all the include-angle phases of a metal ball 
in said 1st metal **** centering on said colla tempestade PUSHIBURU column in agreement and different to the 
metal ball in said 2nd metal **** Impact-absorbing type steering column equipment according to claim 7 
characterized by having the maintenance means rotation driving means which rotates at least one side of said 
1st metal ball maintenance means and the 2nd metal ball maintenance means. 

[Claim 9] While fixing to a steering column [ which is supported for a steering shaft enabling free rotation ], and 
car-body side and supporting said steering column The car-body side bracket which permits balking of the 
steering column concerned when the impact load of ** acts beyond a predetermined value, By being prepared 
between said steering column and said car-body side bracket, and carrying out plastic deformation of the energy 
absorption member made from a metal plate or a metal wire with migration of the steering column concerned 
with a cover-printing means Impact-absorbing type steering column equipment characterized by having an 
amount adjustment means of energy absorption to change the absorbed amount of said collision energy, in the 
impact-absorbing type steering column equipment which has a collision energy absorption means to absorb 
crew's secondary collision energy. 

[Claim 10] Impact-absorbing type steering column equipment according to claim 9 with which said cover-printing 
means is a metal rod or a metal ball, and said amount adjustment means of energy absorption is characterized by 
changing at least one side of the plastic deformation part of said energy absorption member and plastic 
deformation irreversible deformation by the cover-printing means concerned. 

[Claim 11] While fixing to a steering column [ which is supported for a steering shaft enabling free rotation ], and 
car-body side and supporting said steering column The car-body side bracket which permits balking of the 
steering column concerned when the impact load of ** acts beyond a predetermined value, An energy absorption 
member is prepared between said steering column and said car-body side bracket, and made from a metal plate 
with migration of the steering column concerned fracture or bending deformation, and by making it fracture 
Impact-absorbing type steering column equipment characterized by having an amount adjustment means of 
energy absorption to change the absorbed amount of said secondary collision energy, in the impact-absorbing 
type steering column equipment which has a collision energy absorption means to absorb crew's secondary 
collision energy. 

[Claim 12] said amount adjustment means of energy absorption — electromagnetism — the impact-absorbing 
type steering column equipment of claim 1-11 given in any 1 term characterized by making an actuator into a 
driving source. 

[Claim 13] Impact-absorbing type steering column equipment of claim 1-11 given in any 1 term characterized by 

said amount adjustment means of energy absorption making an electric motor a driving source. 

[Claim 14] Impact-absorbing type steering column equipment given in any 1 term of claims 1-13 to which said 

amount adjustment means of energy absorption is characterized by changing the absorbed amount of said 

secondary collision energy by said energy absorption means at least more than a three-stage. 

[Claim 15] Impact-absorbing type steering column equipment given in any 1 term of claims 1, 4, 5, 9, and 10 to 

which said amount adjustment means of energy absorption is characterized by changing the absorbed amount of 

said secondary collision energy by said energy absorption means to a stepless story. 

[Claim 16] impact-absorbing type steering column equipment given in any 1 term of claims 1-13 which said 
amount adjustment means of energy absorption changes the absorbed amount of said secondary collision energy 
by said energy absorption means to two or more kinds, and is characterized by an energy absorption load being 
about 1 law to advance of a collapse stroke after the strange pole of two or more kinds of this energy absorption 
property. 

[Claim 17] It is impact-absorbing type steering column equipment given in any 1 term of claims 1-13 which said 
amount adjustment means of energy absorption changes the absorbed amount of said secondary collision energy 
by said energy absorption means to two or more kinds, and is characterized by an energy absorption load 
increasing gradually with advance of a collapse stroke after the strange pole of two or more kinds of this energy 
absorption property. 
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[Claim 18] Impact-absorbing type steering column equipment given in any 1 term of claims 1-13 characterized 
by having two kinds of energy absorption properties, and a large load property having a twice [ more than ] as 
many collapse load as a small load property after two kinds of this strange pole of an energy absorption property. 

[Claim 19] Impact-absorbing type steering column equipment given in any 1 term of claims 1-13 to which it has 
two or more kinds of energy absorption properties, and two or more kinds of this energy absorption property is 
characterized by delaying the starting stage of energy absorption. 



[Translation done.] 
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** NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to impact-absorbing type steering column equipment, and relates 

to the technique of realizing good change of a collapse load, in detail. 

[0002] 

[Description of the Prior Art] When an automobile collides with other automobiles, buildings, etc., an operator 
may collide with a steering wheel secondarily by inertia. By passenger car in recent years, an impact-absorbing 
type steering shaft and impact-absorbing type steering column equipment are widely adopted in order to prevent 
wounded [ of the operator in such a case ]. When an operator collides secondarily, a steering column breaks 
away with a steering shaft, it usually collapses to a steering shaft and coincidence, and, as for impact-absorbing 
type steering column equipment, absorption of collision energy is performed in that case. 

[0003] Although the mesh type to which compression buckling distortion of the mesh section formed in a part of 
steering column is carried out as an absorption method of collision energy is known conventionally, as indicated 
by JP,46-35527,B etc., a metal ball is made to infix between an outer column and an inner column, and the ball 
type which makes a plastic slot form in the inner skin of an outer column or the peripheral face of an inner 
column at the time of collapse is also adopted widely. 

[0004] Moreover, in recent years, the cover-printing type indicated by JP,7-329796,A etc. is also adopted. The 
collision energy absorption device of a cover-printing type established cover-printing means, such as reinforcing 
bars inserted in the flection formed in the steering column side at the energy absorption member, and in case a 
steering column moves ahead, it has taken the configuration which carries out cover-printing deformation of the 
energy absorption member with a cover-printing means, while making a car-body side bracket fix the end of the 
energy absorption member which consists of a steel plate of for example, a band configuration. 
[0005] Furthermore, it was indicated by JP,5-68776,U etc., and tears and the formula is also adopted as the part 
While making a car-body side bracket fix the center section of the energy absorption member where it tears and 
the collision energy absorption device of a formula consists of a steel plate of for example, a band configuration, 
made the both-sides section crooked in a U character configuration, it was made to fix to a steering column 
side, and the configuration torn while carrying out bending deformation of the energy absorption member, in case 
a steering column moves ahead is taken. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although a steering column collapses with the impact- 
absorbing type steering column equipment mentioned above when a predetermined collapse load acts, this 
collapse load is usually set up based on the kinetic energy at the time of the operator of standard weight 
colliding with a steering wheel secondarily at the rate of predetermined. However, when an operator is a woman 
short in stature etc. and a car is a low speed, naturally the kinetic energy becomes small and it has been said 
that the amount of energy absorption cannot be adjusted according to an operators physique, the vehicle speed, 
etc. 

[0007] This invention was made in view of the above-mentioned situation, and aims at offering the impact- 
absorbing type steering column equipment which realizes and has good change of a collapse load and enabled it 
to adjust the amount of energy absorption at the time of a secondary collision according to an operator s 
physique, the vehicle speed, etc. 
[0008] 

[Means for Solving the Problem] Then, it is impact-absorbing type steering column equipment equipped with a 
collision energy absorption means to absorb the secondary collision energy of the crew at the time of the 
collision of a car in invention of claim 1 in order to solve the above-mentioned technical problem. An amount 
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adjustment means of energy absorption to change the absorbed amount of said secondary collision energy by 
said collision energy absorption means, Based on the detection result of at least one sensor which detects the 
condition of said crew or said car, and the sensor concerned, the thing equipped with the electric control means 
which carries out drive control of said amount adjustment means of energy absorption is proposed. 
[0009] The collapse load to which a collision energy absorption means operates conversely when the vehicle 
speed is low in an operator s weight being small while increasing the collapse load to which drive control of the 
amount adjustment means of energy absorption is carried out by the control means when the vehicle speed is 
high in an operator's weight being large in this invention, for example, and a collision energy absorption means 
operates is decreased, and collapse of a colla tempestade PUSHIBURU column is made to be performed 
appropriately. 

[0010] Moreover, in invention of claim 2, in the impact-absorbing type steering column equipment of claim 1, 
while supporting a steering shaft free [ rotation ] It has the colla tempestade PUSHIBURU column shortened 
according to a predetermined collapse load. Said colla tempestade PUSHIBURU column An outer column, Inner- 
** in this outer column and it has the inner column which advances into the outer column concerned at the time 
of compaction of said colla tempestade PUSHIBURU column. Said collision energy absorption means is infixed 
between said outer columns and said inner columns, and proposes the thing which makes a plastic slot form at 
least in one side of the outer column and the inner column concerned concerned with two or more metal balls at 
the time of compaction of said colla tempestade PUSHIBURU column. 

[0011] When an electric control means has an operator's large weight, while making [ many ] the number of the 
plastic slot which a metal ball forms and increasing a collapse load, when an operator's weight is small, the 
number of this plastic slot is lessened, a collapse load is decreased, and collapse of a colla tempestade 
PUSHIBURU column is made to be performed in this invention appropriately, for example. 

[0012] Moreover, in invention of claim 3, it sets to the impact-absorbing type steering column equipment of claim 
2. The 1st metal **** by which said two or more metal balls were held at the 1st metal ball maintenance means, 
It consists of the 2nd metal **** held at the 2nd metal ball maintenance means. As said amount adjustment 
means of energy absorption In order to make the part or all the include-angle phases of a metal ball in said 1st 
metal **** centering on said colla tempestade PUSHIBURU column in agreement and different to the metal ball 
in said 2nd metal **** The thing equipped with the maintenance means rotation driving means which rotates at 
least one side of said 1st metal ball maintenance means and the 2nd metal ball maintenance means is proposed. 
[0013] In this invention, the electric control means which detected an operator s weight etc. outputs a drive 
command to a maintenance means rotation driving means, for example so that it may rotate the 1st metal ball 
maintenance means or the 2nd metal ball maintenance means. 

[0014] Moreover, while fixing in the impact-absorbing type steering column equipment of claim 1 in invention of 
claim 4 to a steering column [ which supports a steering shaft free / rotation 1 and car-body side and 
supporting said steering column It has the car-body side bracket which permits balking of the steering column 
concerned when the impact load of ** acts beyond a predetermined value. Said collision energy absorption 
means is established between said steering column and said car-body side bracket, and that to which plastic 
deformation of the energy absorption member made from a metal plate or a metal wire with migration of the 
steering column concerned is carried out with a cover-printing means is proposed. 

[0015] By this invention, when an electric control means has an operator's large weight, while increasing a test 
load by enlarging plastic deformation irreversible deformation of an energy absorption member, when an 
operators weight is small, a test load is decreased by making small plastic deformation irreversible deformation 
of an energy absorption member, for example. 

[0016] Moreover, in invention of claim 5, in the impact-absorbing type steering column equipment of claim 4, said 
cover-printing means is a metal rod or a metal ball, and said amount adjustment means of energy absorption 
proposes that to which at least one side of the plastic deformation part of said energy absorption member and 
plastic deformation irreversible deformation by the cover-printing means concerned is changed. 
[0017] For example, when an electric control means has an operator's large weight, using four reinforcing bars as 
a cover-printing means of an energy absorption member, while making all of four reinforcing bars act, when an 
operator's weight is small, two reinforcing bars are moved to an evacuation location, or it comes to the energy 
absorption member of two reinforcing bars, and the depth is made to fluctuate in this invention. 
[0018] Moreover, while fixing in the impact-absorbing type steering column equipment of claim 1 in invention of 
claim 6 to a steering column [ which supports a steering shaft free / rotation ], and car-body side and 
supporting said steering column It has the car-body side bracket which permits balking of the steering column 
concerned when the impact load of ** acts beyond a predetermined value. Said collision energy absorption 
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means is established between said steering column and said car-body side bracket, and fracture or bending 
deformation, and the thing made to fracture are proposed for an energy absorption member made from a metal 
plate with migration of the steering column concerned. 

[0019] In this invention, while making a car-body side bracket fix the center section of the energy absorption 
member, that both-sides section is connected with a steering column, and an electric control means increases a 
test load by making an energy absorption member tear by two places, for example, when an operator s weight is 
large. Moreover, when an operator s weight is small, an electric control means solves connection to one flank of 
an energy absorption member, and a steering column, and decreases a test load by making an energy absorption 
member tear only by one place. 

[0020] Moreover, while supporting a steering shaft in invention of claim 7, enabling free rotation It has the colla 
tempestade PUSHIBURU column shortened according to a predetermined collapse load. Said colla tempestade 
PUSHIBURU column An outer column, The inner column which inner-** in this outer column and advances into 
the outer column concerned at the time of compaction of said colla tempestade PUSHIBURU column, It is 
infixed between said outer columns and said inner columns. At the time of compaction of said colla tempestade 
PUSHIBURU column In the impact-absorbing type steering column equipment which consists of two or more 
metal balls which form a plastic slot at least in one side of the outer column and the inner column concerned 
concerned in order to absorb collision energy The thing equipped with an amount adjustment means of energy 
absorption to change the absorbed amount of said collision energy is proposed. 

[0021] In this invention, when an operator does manual actuation of the change-over switch etc., and an 
operator's weight is large, while making [ many ] the number of the plastic slot which a metal ball forms and 
increasing a collapse load for example, when an operators weight is small, the number of this plastic slot is 
lessened, a collapse load is decreased, and collapse of a colla tempestade PUSHIBURU column is made to be 
performed appropriately. 

[0022] Moreover, in invention of claim 8, it sets to the impact-absorbing type steering column equipment of claim 
7. The 1st metal **** by which said two or more metal balls were held at the 1st metal ball maintenance means, 
It consists of the 2nd metal **** held at the 2nd metal ball maintenance means. As said amount adjustment 
means of energy absorption In order to make the part or all the include-angle phases of a metal ball in said 1st 
metal **** centering on said colla tempestade PUSHIBURU column in agreement and different to the metal ball 
in said 2nd metal **** The thing equipped with the maintenance means rotation driving means which rotates at 
least one side of said 1st metal ball maintenance means and the 2nd metal ball maintenance means is proposed. 
[0023] In this invention, a drive command is outputted to a maintenance means rotation driving means so that an 
operator may, for example, rotate the 1st metal ball maintenance means or the 2nd metal ball maintenance 
means by carrying out manual actuation of the change-over switch etc. 

[0024] Moreover, while fixing to a steering column [ which is supported for a steering shaft in invention of claim 
9, enabling free rotation ], and car-body side and supporting said steering column The car-body side bracket 
which permits balking of the steering column concerned when the impact load of ** acts beyond a 
predetermined value, By being prepared between said steering column and said car-body side bracket, and 
carrying out plastic deformation of the energy absorption member made from a metal plate or a metal wire with 
migration of the steering column concerned with a cover-printing means In the impact-absorbing type steering 
column equipment which has a collision energy absorption means to absorb crew's secondary collision energy, 
the thing equipped with an amount adjustment means of energy absorption to change the absorbed amount of 
said collision energy is proposed. 

[0025] By this invention, when an operator's weight is large, while an operator increases a test load by enlarging 
plastic deformation irreversible deformation of an energy absorption member by carrying out manual actuation of 
the change-over switch etc. for example, when an operator's weight is small, a test load is decreased by making 
small plastic deformation irreversible deformation of an energy absorption member. 

[0026] Moreover, in invention of claim 10, in the impact-absorbing type steering column equipment of claim 9, 
said cover-printing means is a metal rod or a metal ball, and said amount adjustment means of energy absorption 
proposes that to which at least one side of the plastic deformation part of said energy absorption member and 
plastic deformation irreversible deformation by the cover-printing means concerned is changed. 
[0027] When an operator's weight is large, while an operator, for example, makes all of four reinforcing bars act 
by carrying out manual actuation of the change-over switch etc., using four reinforcing bars as a cover-printing 
means of an energy absorption member, when an operator's weight is small, two reinforcjng bars are moved to an 
evacuation location, or it comes to the energy absorption member of two reinforcing bars, and the depth is made 
to fluctuate in this invention. 
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[0028] Moreover, while fixing to a steering column [ which is supported for a steering shaft in invention of claim 
1 1, enabling free rotation ], and car-body side and supporting said steering column The car-body side bracket 
which permits balking of the steering column concerned when the impact load of ** acts beyond a 
predetermined value, An energy absorption member is prepared between said steering column and said car-body 
side bracket, and made from a metal plate with migration of the steering column concerned fracture or bending 
deformation, and by making it fracture In the impact-absorbing type steering column equipment which has a 
collision energy absorption means to absorb crew's secondary collision energy, the thing equipped with an 
amount adjustment means of energy absorption to change the absorbed amount of said secondary collision 
energy is proposed. 

[0029] In this invention, while making a car-body side bracket fix the center section of the energy absorption 
member, when that both-sides section is connected with a steering column, an operator does manual actuation 
of the change-over switch etc., and an operator's weight is large, a test load is increased by making an energy 
absorption member tear by two places, for example. Moreover, when an operator's weight is small, an electric 
control means solves connection to one flank of an energy absorption member, and a steering column, and 
decreases a test load by making an energy absorption member tear only by one place. 

[0030] moreover — invention of claim 12 — the impact-absorbing type steering column equipment of claims 1 - 
11 — setting — said amount adjustment means of energy absorption — electromagnetism — what makes an 
actuator a driving source is proposed. . 

[0031] In this invention, based on the input signal from various sensors, an electric control means carries out 
drive control of the electric actuator of the amount adjustment means of energy absorption, and the relative 
position to the energy absorption member of a cover-printing means etc. is changed, for example. 
[0032] Moreover, in invention of claim 13, that to which said amount adjustment means of energy absorption 
makes an electric motor a driving source is proposed in the impact-absorbing type steering column equipment of 
claims 1-11. 

[0033] In this invention, based on the input signal from for example, various sensors, an electric control means 
carries out drive control of the electric motor of the amount adjustment means of energy absorption, and the 
relative position to energy absorption members, such as a cover-printing means, is changed, for example. 
[0034] Moreover, in invention of claim 14, said amount adjustment means of energy absorption proposes that to 
which the absorbed amount of said secondary collision energy by said energy absorption means is changed at 
least more than a three-stage in the impact-absorbing type steering column equipment of claims 1-13. 
[0035] In this invention, for example, **** the slide block to which an electric motor stands face to face against 
a cover-printing pin, it is made to move forward or retreat according to a device, and the location to the energy 
absorption member of a cover-printing pin is changed by two or more steps formed in the slide block. 
[0036] Moreover, in invention of claim 15, said amount adjustment means of energy absorption proposes what 
changes the absorbed amount of said secondary collision energy by said energy absorption means to a stepless 
story in the impact-absorbing type steering column equipment of claims 1, 4, 5, 9, and 10. 

[0037] In this invention, for example, **** the slide block to which an electric motor stands face to face against 
a cover-printing pin, it is made to move forward or retreat according to a device, and the location to the energy 
absorption member of a cover-printing pin is changed by the inclined plane formed in the slide block. 
[0038] Moreover, in invention of claim 16, in the impact-absorbing type steering column equipment of claims 1- 
13, said amount adjustment means of energy absorption changes the absorbed amount of said secondary 
collision energy by said energy absorption means to two or more kinds, and an energy absorption load proposes 
an almost fixed thing to advance of a collapse stroke after the strange pole of two or more kinds of this energy 
absorption property: 

[0039] In this invention, when it is the structure which has sufficient allowances for a collapse stroke, for 
example, the respectively suitable amount of energy absorption for the physique large-patterned or short in 
stature is obtained. 

[0040] Moreover, in invention of claim 17, in the impact-absorbing type steering column equipment of claims 1- 
13, said amount adjustment means of energy absorption changes the absorbed amount of said secondary 
collision energy by said energy absorption means to two or more kinds, and an energy absorption load proposes 
what increases gradually with advance of a collapse stroke after the strange pole of two or more kinds of this 
energy absorption property. 

[0041] In this invention, when it is the structure which does not have sufficient allowances for a collapse stroke, 
for example, a full stroke is carried out, and although a peak load will occur if bottoming is carried out, the peak 
of bottoming can be abolished by making a load increase the second half of a stroke gradually. <BR> [0042] 
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[Embodiment of the Invention] Hereafter, some operation gestalten of this invention are explained with reference 
to a drawing. 

[0043] Drawing 1 is the side elevation showing a part for the vehicle room flank of the steering system 
concerning the 1st operation gestalt t and the sign 1 in this drawing shows the colla tempestade PUSHIBURU 
column. The colla tempestade PUSHIBURU column 1 is using the outer column 3 and the inner column 5, and the 
collision energy absorption device 7 made from both steel pipes as the component, and is attached in the car- 
body side member 13 through the upper column bracket 9 holding the outer column 3, and the lower column 
bracket 1 1 holding the inner column 5. In addition, although it was made for the upper column bracket 9 to break 
away ahead to the outer column 3 and ** with this operation gestalt when the capsule 15 made from an 
aluminum containing alloy is infixed between the upper column bracket 9 and the car-body side member 13 and 
the impact load beyond a predetermined value acted, balking devices other than an encapsulation method may 
be adopted. 

[0044] The colla tempestade PUSHIBURU column 1 holds the upper steering shaft 21 free [ rotation ] through 
the bearing which is not illustrated. While a steering wheel 23 is attached in the upper limit of the upper steering 
shaft 21, the lower steering shaft 27 is connected with the lower limit through the universal joint 25. In drawing 
1 , a sign 29 shows wrap column covering for the upper part of a steering column 1, a sign 31 shows the 
dashboard which divides a vehicle room and an engine room, and the sign 33 shows the tilt lever with which tilt 
actuation of the colla tempestade PUSHIBURU column 1 is presented. In addition, to the upper steering shaft 21, 
the well-known collision energy absorption device by resin injection, serration ellipse fitting, etc. is formed, and 
collision energy is absorbed, being shortened at the time of a secondary collision of an operator. 
[0045] In this steering system, if an operator rotates a steering wheel 23, it will be transmitted to the steering 
gear which that turning effort does not illustrate through the upper steering shaft 21 and a lower steering shaft . 
27. In steering gear, the rack-and-pinion device in which a rotation input is changed into rectilinear motion etc. is 
built in, the rudder angle of a wheel is changed through a tie rod etc., and steering is performed. In addition, to 
steering gear, various formats, such as an others and ball-screw type, a warm roller type, etc., are well-known. 
[ type / rack-and-pinion ] 

[0046] Drawing 2 is the A section enlarged drawing in drawing 1 , drawing 3 is B view Fig. in drawing 2 , and 
drawing 4 is a C-C sectional view in drawing 2 . As shown in these drawings, the collision energy absorption 
device 7 is using as the main configuration member the 1st metal ball maintenance cylinder 35 infixed between 
the outer column 3 and the inner column 5, the 2nd metal ball maintenance cylinder 37 arranged ahead of this 
1st metal ball maintenance cylinder 35, and the maintenance cylinder driving gear 39 which carries out the 
rotation drive of the 2nd metal ball maintenance cylinder 37. 

[0047] the shot which the 1st metal ball maintenance cylinder 35 and the 2nd metal ball maintenance cylinder 37 
are made from synthetic resin, oil impregnated sintered metal, etc., boils them, respectively, and holds shots 41 
and 43 free [ rotation ] — it has the maintenance holes 45 and 47. Moreover, the circular sulcus 51 is formed at 
the tip of the 1st metal ball maintenance cylinder 35, and the 1st metal ball maintenance cylinder 35 and the 2nd 
metal ball maintenance cylinder 37 have joined together free [ rotation ] by the stop pawl 53 formed in this 
circular sulcus 51 at the back end of the 2nd metal ball maintenance cylinder 37 being engaged, in addition, the 
shots 41 and 43 — the outer diameter — the gap of the outer column 3 and the inner column 5 — the specified 
quantity — it is set up greatly, and a plastic slot is formed in the inner skin and the peripheral face of both the 
columns 3 and 5 in case the outer column 3 and the inner column 5 are displaced relatively to shaft orientations. 

[0048] the electromagnetism by which the maintenance cylinder driving gear 39 is held at the housing 55 made 
from the aluminum containing alloy which fixed in the outer column 3, or synthetic resin, and housing 55, and 
drive control is carried out at ECU (electronic control)57 — it consists of compression coil spring 65 grade 
which energizes up an actuator (it is hereafter described as a solenoid) 59, the drive arm 63 which fixed at the 
tip of the plunger 61 of a solenoid 59, and the drive arm 63 (namely, plunger 61). In the case of this operation 
gestalt, the weight sensor 69 besides the sheet position sensor 67, a speed sensor 71, the crew location sensor 
73, seat belt wear sensor 75 grade, and at least one sensor are connected to ECU57. 

[0049] The cylindrical shape-like projection [ drive ] 77 protrudes on the drive arm 63 in the field contiguous to 
the 2nd metal ball maintenance cylinder 37, and it is inserting in the rectilinear-propagation slot 79 where this 
drive projection 77 was formed in the peripheral face of the 2nd metal ball maintenance cylinder 37. While the 
rectilinear-propagation slot 79 is formed in accordance with the shaft orientations of the 2nd metal ball 
maintenance cylinder 37, the front end side is opened wide. Among drawing 2 - drawing 4 , the member shown 
with the sign 81 is the maintenance pawl formed in housing 55, and holds the solenoid 59 firmly. In addition, 
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maintenance and immobilization of a solenoid 59 are not based on the illustrated maintenance pawl 81, but it is 

****ed and a stop may be made to perform it, and it forms a lid and it may be made to perform it 

[0050] In the case of this operation gestalt, in the condition which showed in drawing 2 - drawing 4 , as the 

continuous line showed the shot 43 held at the 2nd metal ball maintenance cylinder 37 to drawing 5 , the 

include-angle phase is different from the shot 41 held at the 1st metal ball maintenance cylinder 35. however — 

if the 2nd metal ball maintenance cylinder 37 carries out predetermined include-angle rotation — both — the 

include-angle phase of shots 41 and 43 will be in agreement 

[0051] Hereafter, an operation of the 1st operation gestalt is described. 

[0052] If an automobile starts transit, based on the detecting signal of the various sensors 67, 69, 71, 73, and 75 
mentioned above, by the predetermined control interval, ECU57 will repeat calculation of a target collapse load, 
and will perform it For example, since the kinetic energy of the operator at the time of a collision becomes large 
when the vehicle speed is large even if an operators weight is comparatively small when an operators weight is 
comparatively large or, a target collapse load also becomes large. Then, ECU57 does not output a drive command 
to a solenoid 59, but is different [ the include-angle phase of the shot 41 held at the 1st metal ball maintenance 
cylinder 35 and the shot 43 held at the 2nd metal ball maintenance cylinder 37 ] from as. 
[0053] If an automobile collides with other automobiles and obstructions on the street in this condition, an 
operator will collide with a steering wheel 23 secondarily according to inertia, and the upper column bracket 9 will 
secede from him ahead to the outer column 3 and ** first by that impact Then, as the steering wheel 23 was 
ahead pushed by an operator s kinetic energy and it was shown in drawing 6 , the colla tempestade PUSHIBURU 
column 1 starts collapse because the inner column 5 advances into the outer column 3. 

[0054] since [ under the present circumstances, ] the include-angle phase of the shot 41 by the side of the 1st 
metal ball maintenance cylinder 35 and the shot 43 by the side of the 2nd metal ball maintenance cylinder 37 is 
different with this operation gestalt — the inner skin of the outer column 3, and the peripheral face of the inner 
column 5 •■ — both — the plastic slot by shots 41 and 43 will be formed, respectively, and absorption of 
comparatively big collision energy will be realized. In addition, if the outer column 3 starts collapse, in order that 
the maintenance cylinder driving gear 39 may move forward to the 2nd metal ball maintenance cylinder 37, the 
drive projection 77 of the drive arm 63 will escape from and come out from the rectilinear-propagation slot 79 of 
the 2nd metal ball maintenance cylinder 37. Drawing 7 is a graph which shows the relation of the migration stroke 
and collapse load of the outer column 3, and the continuous line in this drawing shows the test result in this 
case (at the time of a large collapse load). 

[0055] On the other hand, since the kinetic energy of the operator [ operator ] at the time of a collision the case 
of a woman short in stature with comparatively small weight etc. becomes comparatively small, the target 
collapse load computed by ECU57 also becomes small. Then, ECU57 outputs a drive command to a solenoid 59, 
and drops a plunger 61. By this, a rotation drive will be clockwise carried out in drawing 4 by the drive projection 
77 to which the 2nd metal ball maintenance cylinder 37 was formed in the drive arm 63, and the include-angle 
phase of the shot 41 held at the 1st metal ball maintenance cylinder 35 and the include-angle phase of the shot 
43 held at the 2nd metal ball maintenance cylinder 37 will be in agreement 

[0056] If an automobile collides with other automobiles and obstructions on the street in this condition, after the 
outer column 3 breaks away, the colla tempestade PUSHIBURU column 1 will start collapse according to the 
same process as the case where it mentions above, under the present circumstances — both — since the 
include-angle phase of shots 41 and 43 is in agreement, the shot 43 by the side of the 2nd metal ball 
maintenance cylinder 37 will roll along the plastic slot formed with the shot 41 by the side of the 1st metal ball 
maintenance cylinder 35, and hardly absorbs collision energy. Consequently, even if an operator is a woman short 
in stature etc., collapse of the colla tempestade PUSHIBURU column 1 is performed smoothly, and it is lost that 
a big impact joins an operator's thorax and head. The test result in this case (at the time of a small collapse 
load) is shown, and, as for the broken line in drawing 7 , it turns out that a small collapse load becomes small 
intentionally from a large collapse load. 

[0057] Drawing 8 is the cross-sectional view showing the important section of the steering system concerning 
the 2nd operation gestalt of this invention. Although the 2nd operation gestalt has taken the same configuration 
as the 1st operation gestalt and abbreviation mentioned above, the configurations of the maintenance cylinder 
driving gear 39 differ. That is, with this operation gestalt, the electric motor 85 and the warm pinion 87 are built 
in the maintenance cylinder driving gear 39, and the warm pinion 87 has geared to the worm gear 89 formed in 
the peripheral face of the 2nd metal ball maintenance cylinder 37. And if an electric motor 85 rotates by the 
command of ECU57, the worm gear 89 (the 2nd metal ball maintenance cylinder 37) which got into gear to the 
warm pinion 87 will rotate. Even if supply of power is severed by the impact at the time of a collision in the case 
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of this operation gestalt, in order that the 2nd metal ball maintenance cylinder 37 may maintain the include angle 
in front of a collision, a collapse load does not change carelessly. In addition, it is possible to adopt a spur-gear 
train, a bevel gear train, etc. other than the illustrated warm device as gear equipment infixed between the 
maintenance cylinder rotation driving gear 39 and the 2nd metal ball maintenance cylinder 37. 
[0058] Drawing 9 is the side elevation showing the steering system concerning the 3rd operation gestalt of this 
invention. The 3rd operation gestalt applies this invention to electric power-steering equipment, and if it removes 
that the physical relationship of the outer column 3 and the inner column 5 is reversed, and that the outer 
column 3 has fixed to the car-body side member 13 through the upper column bracket 9 and the lower column 
bracket 1 1, the same configuration as the 1st operation gestalt and abbreviation mentioned above is taken. The 
sign 91 in drawing 9 shows the steering actuator which consists of an electric motor 93, a gear which is not 
illustrated. 

[0059] Drawing 10 is drawing of longitudinal section showing the important section of the steering system 
concerning the 4th operation gestalt of this invention. Although the 4th operation gestalt has taken the 
configuration which carries out the rotation drive of the 2nd metal ball maintenance cylinder 37 according to an 
electric motor 85 and a warm device as well as the 2nd operation gestalt mentioned above, the maintenance 
location of shots 41 and 43 and the drive gestalt of the 2nd metal ball maintenance cylinder 37 in the 1st and 
2nd metal ball maintenance cylinders 35 and 37 differ from each other. Namely, as shown in drawing 1 1 (side 
elevation showing the 1st and 2nd metal ball maintenance cylinder), drawing 12 R> 2 (D-D sectional view in 
drawing 1 1 ), and- drawing 13 (E-E sectional view in drawing 1 1 ) While the shot 41 of tip side 2 train of the 1st 
metal ball maintenance cylinder 35 stands face to face against the shot 43 of two trains of the 2nd metal ball 
maintenance cylinder 37 While maintenance spacing of a shot 41 is set as 10 degrees, 50 degrees, 30 degrees, 
30 degrees, 50 degrees, and 10 degrees by right and left from upper limit with the apparent vertical Lv as the 
starting point by the 1st metal ball maintenance cylinder 35 By the 2nd metal ball maintenance cylinder 37, 
maintenance spacing of a shot 43 is set as 0 degree, 40 degrees, 40 degrees, 20 degrees, 40 degrees, and 40 
degrees by right and left from upper limit with the apparent vertical Lv as the starting point In addition, in 
drawing 1 1 , the worm gear of 2nd metal ball maintenance cylinder 37 periphery is not shown in order to avoid 
that drawing becomes complicated. 

[0060] Hereafter, an operation of the 4th operation gestalt is described with reference to drawing 14 - drawing 

[0061] If an automobile starts transit, ECU57 will carry out the rotation drive of the 2nd metal ball maintenance 
cylinder 37 suitably according to the value, after computing a target collapse load by the predetermined control 
interval. For example, when a target collapse load is the 1st more than set point, as shown in drawing 14 , the 
2nd metal ball maintenance cylinder 37 is not rotated from a former location. In this case, the include-angle 
phase of the shot 41 of the 1st metal ball maintenance cylinder 35 and the shot 43 of the 2nd metal ball 
maintenance cylinder 37 is not in agreement at all, and a collapse load serves as max. In addition, in drawing 14 - 
drawing 17 , the circle of the expedient top of explanation and the inside shows the 1st metal ball maintenance 
cylinder 35, and the outside circle shows the 2nd metal ball maintenance cylinder 37. 

[0062] On the other hand, ECU57 makes 30-degree left rotate the 2nd metal ball maintenance cylinder 37 from a 
former location, as shown in drawing 15 , when a target collapse load is the 2nd more than set point smaller than 
the 1st set point In this case, the include-angle phase of the shot 41 of the 1st metal ball maintenance cylinder 
35 and the shot 43 of the 2nd metal ball maintenance cylinder 37 is in agreement by two places, and a collapse 
load becomes small a little. In addition, in drawing 15 - drawing 17 , the shots 41 and 43 whose include-angle 
phases corresponded are painted out black in order to make an understanding easy. Moreover, ECU57 makes 
50-degree left rotate the 2nd metal ball maintenance cylinder 37 from a former location, as shown in drawing 16 , 
when a target collapse load is the 3rd more than set point smaller than the 2nd set point In this case, the 
include-angle phase of the shot 41 of the 1st metal ball maintenance cylinder 35 and the shot 43 of the 2nd 
metal ball maintenance cylinder 37 is in agreement by four places, and a collapse load becomes still smaller. And 
ECU57 makes 90-degree left rotate the 2nd metal ball maintenance cylinder 37 from a former location, as shown 
in drawing 17 , when a target collapse load is smaller than the 3rd set point In this case, the include-angle phase 
of the shot 41 of the 1st metal ball maintenance cylinder 35 and the shot 43 of the 2nd metal ball maintenance 
cylinder 37 is in agreement by six places, and a collapse load serves as min. 

[0063] Thus, with this operation gestalt, the collapse load was able to be switched to four steps by rotating the 
2nd metal ball maintenance cylinder 37 suitably. Moreover, it is possible by setting up suitably the maintenance 
location of the shots [ in / with a natural thing / the 1st and 2nd metal ball maintenance cylinders 35 and 37 ] 41 
and 43 to acquire five or more steps of collapse loads. 
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[0064] Although the include-angle phase of the shot by the side of the 1st metal ball maintenance cylinder and 
the shot by the side of the 2nd metal ball maintenance cylinder is made in agreement and different and it was 
made to change a collapse load by rotating the 2nd metal ball maintenance cylinder with an actuator with the 1st 
- the 4th operation gestalt which were mentioned above An engagement discharge means is established between 
the 1st metal ball maintenance cylinder and the 2nd metal ball maintenance cylinder, connection in the 1st metal 
ball maintenance cylinder and the 2nd metal ball maintenance cylinder is canceled at the time of a small collapse 
load, and you may make it operate only the shot by the side of the 1st metal ball maintenance cylinder. 
[0065] As stated above, while supporting a steering shaft according to the impact-absorbing type steering 
column equipment concerning the 1st - the 4th operation gestalt of this invention, enabling free rotation It has 
the colla tempestade PUSHIBURU column shortened according to a predetermined collapse load. Said colla 
tempestade PUSHIBURU column An outer column, The inner column which inner-** in this outer column and 
advances into the outer column concerned at the time of compaction of said colla tempestade PUSHIBURU 
column, It is infixed between said outer columns and said inner columns. At the time of compaction of said colla 
tempestade PUSHIBURU column In the impact-absorbing type steering column equipment which consists of two 
or more metal balls which form a plastic slot at least in one side of the outer column and the inner column 
concerned concerned in order to absorb collision energy It writes as what was equipped with an absorbed energy 
adjustable means to change the number of the plastic slot which said metal ball forms, at the time of compaction 
of said colla tempestade PUSHIBURU column. For example, by lessening the number of this plastic slot and 
decreasing a collapse load, when an operators weight is small while making [ many ] the number of the plastic 
slot which a metal ball forms and increasing a collapse load, when an operator's weight is large It becomes 
possible to collapse a colla tempestade PUSHIBURU column appropriately. 

[0066] Drawing 18 is the side elevation showing a part for the vehicle room flank of the steering system 
concerning the 5th operation gestalt of this invention, and the sign 101 in this drawing shows impact-absorbing 
type steering column equipment The car-body side member 103 is equipped with impact-absorbing type steering 
column equipment 101 by two upper and lower sides, and it is supporting the upper steering shaft (it is only 
hereafter described as a steering shaft) 109 free [ rotation ] by bearing 105,107. While a steering wheel 111 is 
attached in the upper limit, the lower steering shaft 1 15 is connected with the steering shaft 109 through the 
universal joint 1 13 in the lower limit. 117 are wrap column covering about the upper part of a steering column 1 
among drawing, and 119 is a dashboard which divides a vehicle room and an engine room. 

[0067] In this steering system, if an operator rotates a steering wheel 111, it will be transmitted to the steering 
gear which that turning effort does not illustrate through a steering shaft 109 and a lower steering shaft 1 15. In 
steering gear, the rack-and-pinion device in which a rotation input is changed into rectilinear motion etc. is built 
in, the rudder angle of a wheel is changed through a tie rod etc., and steering is performed. In addition, to 
steering gear, various formats, such as an others and ball-screw type, a warm roller type, etc., are well-known. 
[ type / rack-and-pinion ] 

[0068] Drawing 19 is the side elevation showing the impact-absorbing type steering column equipment 
concerning the 5th operation gestalt, drawing 20 is the top view (F view Fig. in drawing 1 9 ) showing this 
equipment, drawing 2121 is an expansion G-G sectional view in drawing 19 , drawing 22 is an expansion H-H 
sectional view in drawing 1919 , and drawing 23 is an expansion I-I sectional view in drawing 19 . As shown in 
these drawings, the steering column 121 is manufactured, when weldbonding of the upper DISU wardrobe bracket 
125 made from a steel plate (it is hereafter called an upper bracket for short) is carried out to the abbreviation 
center section of the column tube 123 made from a steel pipe and this also carries out weldbonding of the 
ROADI stance bracket 127 made from a steel plate (it is hereafter called a lower bracket for short) to this 
anterior part (left in drawing 19 and drawing 20 ). 

[0069] The upper bracket 125 is pinched by the tilt bracket 131 of the steel plate welded-construction article 
which fixed to the car-body side member 103, and is being compressed and fixed by the predetermined 
conclusion force with the tilt bolt 133 and nut 135 which penetrate a tilt bracket 131. The notch 137 of the 
abbreviation configuration for U characters which carries out opening is formed in back at the upper bracket 125, 
and the tilt bolt 133 is fitted in the front end side of this notch 137. The member shown with the sign 141,143 in 
drawing 21 and drawing 23 is a well-known tilt cam, and immobilization at the predetermined include angle of a 
steering column 121 is presented with it. Moreover, the member shown with the sign 145 is a tilt lever which 
carries out the rotation drive of the tilt cam 141, and the member shown with the sign 147 is the thrust bearing 
infixed between the head of the tilt bolt 133, and the tilt lever 145. 

[0070] On the other hand, the lower bracket 127 is pinched by the pivot bracket 151 of the cast which fixed to 
the car-body side member 103, and is being fixed with the pivot bolt 153 and nut 155 which penetrate the pivot 
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bracket 151. The notch 157 of the abbreviation configuration for U characters which carries out opening is 
formed ahead at the pivot bracket 151, and the pivot bolt 153 is fitted in the back end side of this notch 157. In 
addition, the steering column 121 has become rockable centering on the pivot bolt 153, and an operator can 
adjust the vertical location of a steering wheel 111 in the predetermined range by operating a tilt lever 145. 
[0071] In the case of this operation gestalt, the collision energy absorption means consists of an energy 
absorption plate 161 held at the tilt bolt 133, and adjustable cover-printing equipment 163 which fixed to the 
steering column 121. The energy absorption plate 161 is the steel plate of the abbreviation configuration for U 
characters opened ahead, and the tilt bolt 133 has penetrated near the back end section. 

[0072] On the other hand, as adjustable cover-printing equipment 163 was shown in drawing 23 , drawing 24 (J- J 
sectional view of drawing 23 ), and drawing 25 (K-K sectional view in drawing 23 ) The base plate 165 of the 
steel plate press-forming article welded to the column tube 123, The housing 167 by which bolting was carried 
out to the base plate 165, and the slide block 169 held in housing 167, enabling free sliding, the electromagnetism 
by which is held at housing 167 and drive control is carried out at ECU (electronic control)170 — it consists of 
actuator (it is hereafter described as solenoid) 171 grades. In addition, the weight sensor 174 besides the sheet 
position sensor 173, a speed sensor 175, the crew location sensor 176, seat belt wear sensor 177 grade, and at 
least one sensor are connected to ECU170. 

[0073] The plunger 179 of a solenoid 171 is in the elongation condition according to the energization force of a 
coil spring 181 in which the tip is engaged and connected at the slide block 169, and was infixed between the 
solenoid 171 and the slide block 169 except the time of energization. Among drawing 15 , the member shown by 
183,184 is the shock absorbing material stuck on the slide block 169, and controls a collision sound with the 
housing 167 of a slide block 169, or a solenoid 171. 

[0074] The both-sides side of a slide block 169 is adjoined, the guide plate 185,187 of a right-and-left pair is 
held at housing 167, and the energy absorption plate 161 mentioned above is fitted in between these guide plates 
185,187 and a slide block 169. Both the guide plates 185,187 have the U character-like crevice 189,191 inside 
the abbreviation center section and the posterior part, respectively, and the U character bending section 193,195 
before and after forming in the these U character-like crevice 189,191 at the energy absorption plate 161 is 
inserting them. 

[0075] While the fixed side cover-printing pin 197 inserts in the anterior part bending section 193 of U 
characters, the migration side cover-printing pin 199 is inserting in the energy absorption plate 161 at the 
posterior part bending section 195 of U characters, the long hole 201,203 holding the migration side cover- 
printing pin 199 of a Uichi Hidari pair forms in housing 167 — having — **** — the inside of these long holes 
201,203 — the migration side cover-printing pin 199 — a longitudinal direction — the specified quantity — it is 
movable. 

[0076] Hereafter, an operation of the 5th operation gestalt is explained. 

[0077] If an automobile starts transit, based on the detecting signal of the various sensors 173-177 mentioned 
above, by the predetermined control interval, ECU170 will repeat calculation of the target test load of a collision 
energy absorption means, and will perform it. For example, since the kinetic energy of the operator at the time of 
a collision becomes large when the vehicle speed is large even if an operator s weight is comparatively small 
when an operators weight is comparatively large or, a target test load also becomes large. Then, ECU170 
outputs a drive current to a solenoid 171, and as shown in drawing 26 , it carries out magnetism suction of the 
plunger 179 into a solenoid 171. When the slide block 169 connected with the plunger 179 moves back by this 
and the posterior part side face is located inside the migration side cover-printing pin 199, migration to the 
inside of the migration side cover-printing pin 199 will be regulated. 

[0078] If an automobile collides with other automobiles and obstructions on the street in this condition, an 
operator collides with a steering wheel 1 1 1 secondarily according to inertia, and by that impact, as shown in 
drawing 27 R> 7 and drawing 28 (L view Fig. in drawing 27 ), while the upper bracket 125 secedes from a tilt 
bracket 131 ahead, a lower bracket 127 will secede from the pivot bracket 151 ahead, a steering column 121 will 
break away, and he will begin advance. And with advance of a steering column 121, as shown in drawing 29 , the 
adjustable cover-printing equipment 163 by the side of a steering column 121 moves forward to the energy 
absorption plate 161 held at the tilt bolt 133 by the side of the car-body member 103. 

[0079] Then, on the energy absorption plate 161, the anterior part bending section 193 of U characters inserted 
between the U character-like crevice 189 and the fixed side cover-printing pin 197 and the posterior part 
bending section 195 of U characters inserted between the U character-like crevice 191 and the migration side 
cover-printing pin 199 will move forward. Consequently, the energy absorption plate 161 is drawn through in the 
form wound around both the cover-printing pin 197,199 about one by one by four right and left, and absorption of 
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comparatively big collision energy is realized. The relation of the migration stroke and test load of a steering 
column 121 is the same as that of the 1st operation gestalt. 

[0080] On the other hand, since the kinetic energy of the operator [ operator ] at the time of a collision the case 
of a woman short in stature with comparatively small weight etc. becomes comparatively small, the target test 
load computed by ECU170 also becomes small. Then, as shown in drawing 23 R> 3 which outputted and 
mentioned the drive current above in the solenoid 171, a plunger 179 changes ECU170 into the condition of 
having elongated according to the energization force of a coil spring 181. This is that the slide block 169 moved 
forward with as, and the migration side cover-printing pin 199 becomes movable freely about the inside of a long 
hole 201,203. 

[0081] If an automobile collides with other automobiles and obstructions on the street in this condition, a 
steering column 121 will break away and move forward according to the same process as the case where it 
mentions above, and adjustable cover-printing equipment 163 will move forward to the energy absorption plate 
161. However, since the migration side cover-printing pin 199 is not restrained by the slide block 169 in this 
case, as shown in drawing 30 , in case the posterior part bending section 195 of U characters of the energy 
absorption plate 161 moves forward and secedes from the U character-like crevice 191, it presses and moves 
the migration side cover-printing pin 199 inside, and disappears after an appropriate time. 

[0082] Consequently, even if an operator is a woman short in stature etc., advance of a steering column 121 is 
performed smoothly and it is lost that a big impact joins an operator's thorax and head of the energy absorption 
plate 161, while it will be drawn through by only the fixed side cover-printing pin 197 of two right and left and the 
absorbed amount of collision energy becomes small. Drawing 7 mentioned above is applied also to this operation 
gestalt the broken line shows the test result in this case (at the time of a tenancy dynamic load), and a tenancy 
dynamic load becomes small intentionally to a great work dynamic load. 

[0083] Drawing 31 is the important section cross-section side elevation of the steering system concerning the 
6th operation gestalt of this invention, and drawing 32 is M view Fig. in drawing 31 R> 1. Although the whole 6th 
operation gestalt configuration is the same as that of the 5th operation gestalt mentioned above and 
abbreviation as shown in these drawings, the energy absorption wire 211 which carried out bending shaping of 
the steel wire as an energy absorption member is used. Also in this operation gestalt, the fixed side cover- 
printing pin and the migration side cover-printing pin are built in adjustable cover-printing equipment 263, and 
the same test load as the 5th operation gestalt can be adjusted by making the cover-printing part of the energy 
absorption wire 21 1 into eight places or four places. In addition, in the 6th operation gestalt, the same sign is 
given to the same part as the 5th operation gestalt. . 

[0084] Drawing 33 is the important section cross-sectional view of the steering system concerning the 7th 
operation gestalt of this invention. As shown in this drawing, it is the same as that of the 5th operation gestalt 
which also mentioned above the whole 7th operation gestalt configuration, and abbreviation, but while the 
migration side [ 4 ] cover-printing pin 399 is arranged in adjustable cover-printing equipment 363, the 
configurations of a slide block 369 differ. Namely, although four semicircle-like crevices 321 are formed in the 
slide block 369 and the migration side cover-printing pin 399 inserts in the these semicircle-like crevice 321 at 
the time of advance of a slide block 369, as shown in drawing 34 , the migration side cover-printing pin 399 will 
be in the condition of having carried out the specified quantity protrusion at the energy absorption plate 361 
side, also in that case. This becomes possible to adjust cover-printing deformation to two steps, and the same 
test load as the 5th operation gestalt can be adjusted. Also in the 7th operation gestalt, the same sign is given 
to the same part as the 5th operation gestalt. 

[0085] Drawing 35 is the important section cross-sectional view of the steering system concerning the 8th 
operation gestalt of this invention, and drawing 36 is N view Fig. in drawing 35 . Although it is the same as that of 
the 5th operation gestalt which also mentioned above the whole 8th operation gestalt configuration, and 
abbreviation as shown in these drawings, the fixed side cover-printing ball 431 made from a shot and the 
migration side cover-printing ball 433 are used as a cover-printing means. Also in this operation gestalt, by 
moving a slide block 469, the migration side cover-printing ball 433 moves to the energy absorption plate 461, 
and can adjust the same test load as the 5th operation gestalt. Also in the 8th operation gestalt, the same sign 
is given to the same part as the 5th operation gestalt 

[0086] Drawing 37 is the important section cross-sectional view of the steering system concerning the 9th 
operation gestalt of this invention, drawing 38 is an 0-0 expanded sectional.view in drawing 37 , and drawing 39 
is a P-P expanded sectional view in drawing 37 . Although it is the same as that of the 5th operation gestalt 
which also mentioned above the whole 9th operation gestalt configuration, and abbreviation as shown in these 
drawings, the structure of adjustable cover-printing equipment 563 differs from the operation, namely, adjustable 
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cover-printing equipment 563 — electromagnetism — while replacing with an actuatbr~and having an electric 
motor 541 , the slide block 569 by which the step 543 was formed in the back end is built in. While the male 
screw shaft 547 is fixed and united with the rotor shaft 545 of an electric motor 541, the female screw 549 
screwed in the male screw shaft 547 is formed in the center section of the slide block 569, and if an electric 
motor 541 carries out a forward inversion, a slide block 569 will move forward or retreat. Among drawing, what 
was shown with the sign 551 is the stop pawl which protruded on housing 567, and is holding and fixing the 
electric motor 541. Moreover, the member shown with the sign 553 is a position sensor which outputs the 
position signal of a slide block 569 to ECU170, and the detection pin 555 which engages with the inferior surface 
of tongue at a slide block 569 has projected it. Also in the 9th operation gestalt, the same sign is given to the 
same part as the 5th operation gestalt. 

[0087] Hereafter, an operation of the 9th operation gestalt is explained. 

[0088] If an automobile starts transit, based on the detecting signal of the various sensors 173-177 mentioned 
above, by the predetermined control interval, ECU170 will repeat calculation of the target test load of a collision 
energy absorption means, and will perform it. For example, since the kinetic energy of the operator at the time of 
a collision becomes large when the vehicle speed is large even if an operator s weight is comparatively small 
when an operators weight is comparatively large or, a target test load also becomes large. Then, ECU170 
outputs a drive current to an electric motor 541, rotates the male screw shaft 547 normally, and based on the 
position signal from a position sensor 553, as shown in drawing 40 , it retreats a slide block 569 to the maximum 
retreat location. By this, the side face of a slide block 569 will be located inside the migration side cover-printing 
pin 599, migration to the inside of the migration side cover-printing pin 599 is regulated completely, and 
absorption of comparatively big collision energy is realized at the time of a secondary collision of an operator. 
Drawing 41 is a graph which shows the relation of the migration stroke and test load of adjustable cover-printing 
equipment 563, and the continuous line in this drawing shows the test result in this case (at the time of a great 
work dynamic load). 

[0089] Moreover, since the kinetic energy of the operator [ operator ] at the time of a collision the case of a 
woman short in stature with comparatively small weight etc. becomes comparatively small, the target test load 
computed by ECU170 also becomes small. Then, ECU170 outputs a drive current to an electric motor 541, 
reverses the male screw shaft 547, and based on the position signal from a position sensor 553, as shown in 
drawing 42 , it advances a slide block 569 to the maximum advance location. Thereby, the migration side cover- 
printing pin 599 becomes movable freely about the inside of a long hole 501,503, and absorption of comparatively 
small collision energy is realized at the time of a secondary collision of an operator. The broken line in drawing 41 
shows the test result in this case (at the time of a tenancy dynamic load). 

[0090] On the other hand, since the kinetic energy of the operator at the time of a collision serves as whenever 
[ middle ] when an operator is standard weight, the target test load computed by ECU170 also serves as 
whenever [ middle ]. Then, ECU170 moves a slide block 569 to the mid-position, as the drive current was 
outputted to the electric motor 541, it is made to rotate normally or reverse and the male screw shaft 547 was 
shown in drawing 43 based on the position signal from a position sensor 553. By this, the step 543 of a slide 
block 569 will be located inside the migration side cover-printing pin 599, a part of migration to the inside of the 
migration side cover-printing pin 599 is regulated, and the migration side cover-printing pin 599 becomes 
movable about the inside of a long hole 501,503 until it contacts a step 543. In this condition, if an operator 
collides with a steering wheel 111 secondarily, the migration side cover-printing pin 599 will be in the condition of 
having carried out the specified quantity protrusion at the energy absorption plate 561 side, and absorption of 
the collision energy of whenever [ middle ] will be realized at the time of a secondary collision of an operator. 
The two-dot chain line in drawing 41 shows the test result in this case (at the time of an inside test load). 
[0091] Drawing 44 is the important section cross-sectional view of the steering system concerning the 10th 
operation gestalt of this invention. Although the configuration of the 10th operation gestalt is the same as that of 
the 9th operation gestalt mentioned above and abbreviation as shown in this drawing, it replaces with a slide 
block 669 at a step, and the inclined plane 661 is formed. In this operation gestalt, by removing a slide block 669 
before and after the specified quantity with an electric motor 641, the migration side cover-printing ball 699 will 
move continuously to the energy absorption plate 561 within a long hole 601,603, and adjustment of a test load 
can carry out to a stepless story. In the 10th operation gestalt, the same sign is given to the same part as the 
8th operation gestalt. . 

[0092] Although the variation rate of the cover-printing member is carried out by driving a slide block with a 
solenoid or an electric motor and the test load was adjusted with the 5th - the 10th operation gestalt, it may 
replace with a slide block and a cam ring etc. may be used. Moreover, an energy absorption plate is fixed to a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/10/15 



JP.2002-137743.A [DETAILED DESCRIPTION] 



12/16 ^<—i> 



steering column side, and you may make it fix adjustable cover-printing equipment to a~car-body side contrary 
to the above-mentioned operation gestalt. In addition, it can change suitably in the range which does not deviate 
from the main point of this invention about a material, a configuration, etc. of the concrete configuration of 
steering column equipment and the amount adjustment means of energy absorption, or a cover-printing means. 
As stated above, according to the impact-absorbing type steering column equipment by the 5th concerning this 
invention - the 10th operation gestalt While fixing to a steering column [ which is supported for a steering shaft 
enabling free rotation ], and car-body side and supporting said steering column The car-body side bracket which 
permits balking of the steering column concerned when the impact load of ** acts beyond a predetermined 
value, By being prepared between said steering column and said car-body side bracket, and carrying out plastic 
deformation of the energy absorption member made from a metal plate or a metal wire with migration of the 
steering column concerned with a cover-printing means Since it had an amount adjustment means of energy 
absorption to change the absorbed amount of said collision energy, in the impact-absorbing type steering column 
equipment which has a collision energy absorption means to absorb crew's secondary collision energy, For 
example, when an operator's weight is large, while increasing a test load by enlarging the amount of cover 
printing of an energy absorption member When an operator's weight is small, a test load is decreased by making 
small the amount of cover printing of an energy absorption member, and it becomes possible to advance a 
steering column appropriately. 

[0093] Drawing 45 is the side elevation showing a part for the vehicle room flank of the steering system 
concerning the 1 1th operation gestalt of this invention. The member shown with the sign 701 in drawing is a 
steering column, and holds the upper steering shaft 703 free [ rotation ]. While a steering wheel 705 is attached 
in the upper limit of the upper steering shaft 703, the lower steering shaft 709 is connected with the lower limit 
through the universal joint 707. In drawing 45 R> 5, a sign 71 1 shows wrap column covering for the upper part of 
a steering column 701, a sign 713 shows the dashboard which divides a vehicle room and an engine room, and 
the sign 715 shows the tilt lever with which tilt actuation of a steering column 701 is presented. 
[0094] The steering column 701 is manufactured, when weldbonding of the De Dis wardrobe bracket 723 made 
from a steel plate is carried out to the abbreviation center section of the column tube 721 made from a steel 
pipe and this also carries out weldbonding of the plate bracket 725 made from a steel plate to the direct anterior 
part (left in drawing 1 ) of the De Dis wardrobe bracket 723. The De Dis wardrobe bracket 723 is pinched by the 
tilt bracket 727 of the steel plate welded-construction article which fixed to the car-body side member 717, and 
is being compressed and fixed by the predetermined conclusion force with the tilt bolt 729 and nut 731 which 
penetrate a tilt bracket 727. Moreover, the steering column 701 is positioned at shaft orientations by inner ** 
and the rubber bush 735 which served as the tilt hinge by the lower bracket 733 which the front part fixed to the 
car-body side member 717 while being held. The member shown with the sign 737 in drawing 1 is an energy 
absorption plate made from a band steel plate, and is the component of the collision energy absorption device 
739. 

[0095] In this steering system, if an operator rotates a steering wheel 705, it will be transmitted to the steering 
gear which that turning effort does not illustrate through the upper steering shaft 703 and a lower steering shaft 
709. In steering gear, the rack-and-pinion device in which a rotation input is changed into rectilinear motion etc. 
is built in, the rudder angle of a wheel is changed through a tie rod etc., and steering is performed. In addition, to 
steering gear, various formats, such as an others and ball-screw type, a warm roller type, etc., are well-known. 
[ type / rack-and-pinion ] 

[0096] Drawing 46 is the Q section enlarged drawing in drawing 45 , drawing 4747 is R view Fig. in drawing 46 , 
and drawing 48 is a S-S sectional view in drawing 46 . As shown in these drawings, while the back part is divided 
into the center lip 745 and the right-and-left side lip 747,749 by the slit 741,743 of a Uichi Hidari pair, and the 
back end section of the center lip 745 winds the energy absorption plate 737 around the tilt bolt 729, it is turned 
and fixes, the right-and-left side lip 747,749 is crooked in a U character configuration, and each edge is 
connected with the plate bracket 725. the electromagnetism by which drive control of the sign 751 in drawing 46 
- drawing 48 is carried out at ECU (electronic control)753 — the actuator (it is hereafter described as a 
solenoid) is shown. 

[0097] As shown in drawing 48 , the right-hand side lip 749 of the energy absorption plate 737 has fixed to the 
plate bracket 725 with the rivet 755. On the other hand, the left-hand side lip 747 of the energy absorption plate 
737 is connected with the plate bracket 725 through the plunger 759 of a solenoid 751 inserted in the through 
tube 757 formed in the edge. In addition, the weight sensor 762 besides the sheet position sensor 761, a speed 
sensor 763, the crew location sensor 764, seat belt wear sensor 765 grade, and at least one sensor are 
connected to ECU753. 
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[0098] Hereafter, an operation of the 11th operation gestalt is explained. 

[0099] If an automobile starts transit, based on the detecting signal of the various sensors 761-765 mentioned 
above, by the predetermined control interval, ECU753 will repeat calculation of the target test load of the 
collision energy absorption device 739, and will perform it. For example; since the kinetic energy of the operator 
at the time of a collision becomes large when the vehicle speed is large even if an operator's weight is 
comparatively small when an operator's weight is comparatively large or, a target test load also becomes large. 
Then, ECU753 does not output a drive current to a solenoid 751, but as shown in drawing 48 , it carries out to 
having made the plunger 759 project from a solenoid 751. By this, the left-hand side lip 747 will be connected 
with the plate bracket 725 by the plunger 759 inserted in the through tube 757. 

[0100] If an automobile collides with other automobiles and obstructions on the street in this condition, an 
operator collides with a steering wheel 5 secondarily according to inertia, by that impact, as shown in drawing 49 
and drawing 50 (T view Fig. in drawing 49 ), while the De Dis wardrobe bracket 723 secedes from a tilt bracket 
731 ahead, the anterior part of a column tube 721 will fracture a rubber bush 735, and a steering column 701 will 
start advance. 

[0101] Then, the right-andHeft side lip 747,749 connected with the plate bracket 725 moves forward to the 
center lip 745 which fixed in the tilt bolt 729, changing the crookedness location. Thereby, the energy absorption 
plate 737 is fractured in the form torn by the part of the right-and-left slit 741,743, and absorption of secondary 
collision energy also with the conjointly comparatively big resistance to flexion deformity is realized. Drawing 51 
is a graph which shows the relation of the migration stroke and test load of the collision energy absorption 
device 739, and the continuous line in this drawing shows the test result in this case (at the time of a great work 
dynamic load). 

[0102] On the other hand, since an operator becomes small [ the kinetic energy of the operator at the time of a 
collision ] in the case of a woman short in stature with comparatively small weight etc., the target test load 
computed by ECU753 also becomes small. Then, ECU753 outputs a drive current to. a solenoid 751, and as 
shown in drawing 52 , it carries out magnetism suction of the plunger 759 into a solenoid 751. By this, the 
engagement to the through tube 757 of a plunger 759 will be solved, and connection to the left-hand side lip 747 
and the plate bracket 725 will be severed. 

[0103] If an automobile collides with other automobiles and obstructions on the street in this condition, a 
steering column 701 will break away and move forward according to the same process as the case where it 
mentions above. However, since the left-hand side lip 747 is not stopped by the plunger 759 in this case, as 
shown in drawing 53 and drawing 54 (U view Fig. in drawing 5353 ), the left-hand side lip 747 moves forward, 
seceding from the plate bracket 725 and maintaining the original configuration. 

[0104] Therefore, the energy absorption plate 737 will be fractured only by the part of the right slit 743 with the 
advance to the center lip 745 of the right-hand side lip 749, and the absorbed amount of secondary collision 
energy becomes small. Consequently, even if an operator is a woman short in stature etc., advance of a steering 
column 701 is performed smoothly and it is lost that a big impact joins an operator's thorax and head. The test 
result in this case (at the time of a tenancy dynamic load) is shown, and, as for the broken line in drawing 51 , it 
turns out that a tenancy dynamic load becomes small intentionally to a great work dynamic load. 
[0105] Drawing 55 is the important section side elevation of the steering system concerning the 12th operation 
gestalt of this invention, drawing 56 is V view Fig. in drawing 55 , and drawing 57 is a W-W sectional view in 
drawing 55 . Although it is the same as that of the 1 1th operation gestalt which also mentioned above the whole 
12th operation gestalt configuration, and abbreviation as shown in these drawings, the structure of the collision 
energy absorption device 739 differs from the operation. That is, with the 12th operation gestalt, the right-hand 
side lip 749 of the energy absorption plate 737 as well as the left-hand side lip 747 is connected with the plate 
bracket 725 at ECU753 through the plunger 803 of the solenoid 801 by which drive control is carried out 
Moreover, the well-known energy absorption wire 805 wound around the tilt bolt 729 about is connected with the 
De Dis wardrobe bracket 723. In the 12th operation gestalt, the same sign is given to the same part as the 11th 
operation gestalt 

[0106] Hereafter, an operation of the 12th operation gestalt is described. 

[0107] If an automobile starts transit, based on the detecting signal of the various sensors 761-765 mentioned 
above, by the predetermined control interval, ECU753 will repeat calculation of the target test load of a collision 
energy absorption means, and will perform it. For example, since the kinetic energy of the operator at the time of 
a collision becomes large when the vehicle speed is large even if an operator's weight is comparatively small 
when an operator's weight is comparatively large or, a target test load also becomes large. Then, ECU753 does 
not output a drive current to a solenoid 751, but as shown in drawing 57 , it carries out to having made the 
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plunger 759,803 project from a solenoid 751,801. By this, the right-and-left side lip 747749 will be connected 
with the plate bracket 725 by the plunger 759,803 inserted in the through tube 757,807. 
[0108] If an automobile collides with other automobiles and obstructions on the street in this condition, an 
operator collides with a steering wheel 705 secondarily according to inertia, by that impact, as shown in drawing 
58 R> 8 and drawing 59 (X view Fig. in drawing 58 ), while the De Dis wardrobe bracket 723 secedes from a tilt 
bracket 731 ahead, the anterior part of a column tube 721 will fracture a rubber bush 735, and a steering column 
701 will start advance. 

[0109] Then, the right-and-left side lip 747,749 connected with the plate bracket 725 moves forward to the 
center lip 745 which fixed in the tilt bolt 729, changing the crookedness location. Thereby, the energy absorption 
plate 737 is fractured in the form torn by the part of the right-and-left slit 741,743, and absorption of secondary 
collision energy also with conjointly comparatively big resistance and cover-printing resistance of the energy 
absorption wire 805 to the flexion deformity is realized. Drawing 60 is a graph which shows the relation of the 
migration stroke and test load of the collision energy absorption device 739, and the continuous line in this 
drawing shows the test result in this case (at the time of a great work dynamic load). 

[01 10] Moreover, since the kinetic energy of the operator [ operator ] at the time of a collision the case of a 
woman short in stature with comparatively small weight etc. becomes comparatively small, the target test load 
computed by ECU753 also becomes small. Then, ECU753 outputs a drive current to both the solenoids 751,801, 
and as shown in drawing 61 R> 1, it carries out magnetism suction of the plunger 759,803 into a solenoid 751. By 
this, the engagement to the through tube 757,805 of a plunger 759,803 will be solved, and connection to the 
right-and-left side lip 747,749 and the plate bracket 725 will be severed. 

[0111] If an automobile collides with other automobiles and obstructions on the street in this condition, a 
steering column 701 will break away and move forward according to the same process as the case where it 
mentions above. However, since the right-and-left side lip 747,749 is not stopped by the plunger 759,803 in this 
case, as shown in drawing 62 and drawing 63 (Y view Fig. in drawing 62 ), the right-and-left side lip 747,749 
moves forward, seceding from the plate bracket 725 and maintaining the original configuration. 
[0112] Therefore, since only the resistance at the time of the energy absorption wire 805 being drawn through 
by the tilt bolt 729 generates the energy absorption plate 737, without being fractured, the absorbed amount of 
secondary collision energy becomes small. Consequently, even if an operator is a woman short in stature etc., 
advance of a steering column 701 is performed smoothly and it is lost that a big impact joins an operator's 
thorax and head. The test result in this case (at the time of a tenancy dynamic load) is shown, and, as for the 
broken line in drawing 60 , it turns out that a tenancy dynamic load becomes small intentionally to a great work 
dynamic load. 

[01 13] On the other hand, since the kinetic energy of the operator at the time of a collision serves as whenever 
[ middle ] when an operator is standard weight, the target test load computed by ECU753 also serves as 
whenever [ middle ]. Then, ECU753 outputs a drive current to one solenoid (this operation gestalt solenoid 751), 
and as shown in drawing 64 , it carries out magnetism suction of the plunger 759 into a solenoid 751. By this, the 
engagement to the through tube 757 of a plunger 759 will be solved, and connection to the left-hand side lip 747 
and the plate bracket 725 will be severed. 

[0114] If an automobile collides with other automobiles and obstructions on the street in this condition, a 
steering column 701 will break away and move forward according to the same process as the case where it 
mentions above. However, since the left-hand side lip 747 is not stopped by the plunger 759 in this case, as 
shown in drawing 65 and drawing 66 (Z view Fig. in drawing 6565 ), the left-hand side lip 747 moves forward, 
seceding from the plate bracket 725 and maintaining the original configuration. 

[0115] Therefore, the energy absorption plate 737 will be fractured only by the part of the right slit 743 with the 
advance to the center lip 745 of the right-hand side lip 749, and the absorbed amount of secondary collision 
energy becomes small. Consequently, absorption of the collision energy of whenever [ middle ] is realized at the 
time of a secondary collision of an operator. The two-dot chain line in drawing 60 shows the test result in this 
case (at the time of an inside test load). 

[0116] Drawing 67 is the flat-surface sectional view of the steering system concerning the 13th operation 
gestalt of this invention. Drawing 68 (a) The relation of the migration stroke and test load of adjustable cover- 
printing equipment, It is a migration stroke and the graph which moves and shows relation with a broth load of 
the part of the column except adjustable cover-printing equipment And drawing 68 (b) It is the graph which 
shows the relation of the migration stroke and test load of the whole column when not delaying the starting 
stage of a cover-printing load, and drawing 68 (c) is a graph which shows the relation of the migration stroke and 
test load of the whole column at the time of delaying the starting stage of a cover-printing load. 
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[01 17] It differs in that the gestalt of **** 13 operation has formed the bending section M to the gestalt 

( drawing 18 - drawing 30 ) of the 5th operation between the fixed part (tilt bolt 133) of the energy absorption 

plate 161, and adjustable cover-printing equipment 163. 

[0118] It does not generate but the cover-printing load of the cover-printing pin 197,199 can delay the starting 
stage of a cover-printing load until the bending section M has been extended by adding this bending section M. 
[01 19] The effectiveness of delaying the starting stage of a cover-printing load is explained with reference to 
drawing 68 (a), (b), and (c). Generally, when a steering column collapses, and the column body other than the load 
by the energy absorption member secedes from a car-body fixed part, it begins to generate and move and there 
is a load. A dotted line shows the balking load of a column body to everything but two kinds by adjustable energy 
absorption at drawing 68 (a). When not delaying the starting stage of a cover-printing load, as shown in drawing 
68 (b), the balking load and energy absorption load of a column body lap, the whole moves, and a broth load 
becomes large. If the whole column begins to move and a load goes up, the impact to an operator will become 
large. Then, if the starting stage of a cover-printing load is delayed, as shown in drawing 68 (c), it is lost that the 
balking load of a column and the load of an energy absorption member lap, it begins to move, and a load can be 
made small. 

[0120] Thus, by forming the bending section M and delaying the starting stage of the energy absorption by the 
energy absorption plate 161, motion **** of collapse becomes smooth and can heighten the effectiveness of the 
amount adjustment of energy absorption further. 

[0121] Drawing 69 is the side elevation of the steering system concerning the 14th operation gestalt of this 
invention. Drawing 70 is the flat-surface sectional view of the steering system shown in drawing 69 . 
[0122] In order that the gestalt of **** 14 operation may delay the starting stage of a cover-printing load like 
the gestalt of the 13th operation, it differs from the gestalt ( drawing 18 - drawing 30 ) of the 5th operation in 
that the hole of the energy absorption plate 161 which **** the tilt bolt 133 was changed into the long hole N. 
[0123] That is, when collapsing, the energy absorption plate 161 moves ahead [ car ] with a column body. Since 
the tilt bolt 133 is fixed to the car-body side, when the tilt bolt 133 contacts the car back side of a long hole N, 
cover printing by the cover-printing pin 197,199 starts. 

[0124] Thus, by forming a long hole N and delaying the starting stage of the energy absorption by the energy 
absorption plate 161, like the gestalt of the 13th operation, motion **** of collapse becomes smooth and can 
heighten the effectiveness of the amount adjustment of energy absorption further. 

[0125] Drawing 71 is the side elevation of the steering system concerning the 15th operation gestalt of this 
invention (it is drawing equivalent to drawing 2424 of the gestalt of the 5th operation). Drawing 72 is a graph 
which shows the relation of the migration stroke and test load of adjustable cover-printing equipment 
[0126] It differs in that the gestalt of **** 15 operation narrows width of face of the U character bending 
section 193,195 of the energy absorption plate 161 to the gestalt ( drawing 18 - drawing 30 ) of the 5th 
operation. 

[0127] That is, as shown in drawing 71 , notch P and — P are formed in both the edges of the U character 
bending section 193,195 of the energy absorption plate 161, respectively, and width of face of this U character 
bending section 193,195 is narrowed. Since adjustable cover-printing equipment 163 begins to move and a load 
can be made small by this as shown in drawing 72 , it is effective in the ability to make motion **** of collapse 
smooth. In addition, in drawing 7272 , a dotted line is a graph equivalent to the gestalt of the 5th operation. 
[0128] Drawing 73 (a) and (b) are the side elevations of the steering system concerning the 16th operation 
gestalt of this invention, respectively. Drawing 74 (a) and (b) are graphs which show the relation of the migration 
stroke and test load of the adjustable cover-printing equipment in drawing 73 (a) and (b), respectively. 
[0129] It differs in that the gestalt of **** 16 operation has changed the width of face of the energy absorption 
plate 1 61 on the way to the gestalt ( drawing 18 - drawing 30 ) of the 5th operation. 

[0130] That is, as shown in drawing 73 (a), width of face of the pars intermedia of the energy absorption plate 
161 is narrowed. Thus, if width of face is narrowed, since a load will become low, as shown in drawing 74 (a), a 
load is low and the static-load property that a load increases gradually can take the second half in the first half 
of a migration stroke. 

[0131] Moreover, as shown in drawing 73 (b), width of face of the pars intermedia of the energy absorption plate 
161 is made large. Thus, if width of face is made large, since a load will become high, as shown in drawing 74 R> 
4 (b), a load is high and the static-load property that a load decreases gradually can take the second half in the 
first half of a migration stroke. 

[0132] Although explanation of a concrete operation gestalt is finished above, the mode of this invention is not 
restricted to each above-mentioned operation gestalt. For example, with each above-mentioned operation 
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gestalt, although ECU shall carry out drive control of the amount adjustment means of energy absorption, an 
operator may be made to switch using a manual switch etc., and can adopt not only an electric type but a 
mechanical change-over device in that case, or the change stage of an operation — setting — a predetermined 
interval — ** — although carried out, when the signal of change which may change the setups of a load enters, 
you may be a time of the migration from the parking location of a shift lever being checked etc. at the time of 
change of the vehicle speed at the time of adjustment of a sheet location at the time of the desorption of a seat 
belt In addition, it can change suitably also about steering column equipment or the concrete configuration of an 
absorbed energy adjustable means in the range which does not deviate from the main point of this invention. 
[0133] Moreover, in the gestalt of the 1st mentioned above thru/or the 16th operation, the energy absorption 
property which shows the relation of the stroke and collapse load which were shown in drawing 7 etc. is a static- 
load property, compresses steering column equipment with the constant speed of 50/min with a compression 
tester, and measures the relation between a stroke and a collapse load. 

[0134] Furthermore, with the gestalt of the 1st mentioned above thru/or the 15th operation, the energy 
absorption load is almost fixed to advance of a collapse stroke after a standup. moreover, in drawing 74 (a) of 
the gestalt of the 16th operation of the above, the energy absorption load is increasing gradually with advance of 
a collapse stroke after about 1 law after a standup. furthermore, in drawing 74 (b) of the gestalt of the 16th 
operation of the above, the energy absorption load is decreasing gradually with advance of a collapse stroke 
after about 1 law after a standup. This invention may be a static-load property in which. 

[0135] This static-load property is explained below, when shown in drawing 75 (a), an energy absorption load is 
about 1 law to advance of a collapse stroke after two kinds of strange poles (O mark) of a static-load property, 
and when it is the structure which has sufficient allowances for example, for a collapse stroke in this case, the 
respectively suitable amount of energy absorption for the physique large-patterned or short in stature is 
obtained. In addition, the constant value of a load is not necessarily strictly fixed, and is mind including some load 
fluctuation and inclinations. Moreover, you may be linearity or nonlinear any at the time of a standup. 
[0136] When shown in drawing 75 (b), it is the case where a twice [ more than ] as many difference as this is 
given to a large absorption load (F2) and a small absorption load (F1). In order to give a twice [ more than ] as 
many difference as this to both loads although a cowl, a harness, etc. drag a load besides a column simple 
substance in case a column collapses, it is a column simple substance and it is required like illustration to be 
2FKF2. This is two wires and can be realized by making linearity of the 2nd wire thick. 

[0137] When shown in drawing 76 (a), (b), and drawing 77 , the energy absorption load is increasing gradually with 
advance of a collapse stroke after two kinds of strange poles (O mark) of a static-load property. In this case, 
when it is the structure which does not have sufficient allowances for a collapse stroke, for example, a full 
stroke is carried out, and although a peak load will occur if bottoming is carried out, the peak of bottoming can 
be abolished by making a load increase the second half of a stroke gradually, in addition, as shown in drawing 
7676 (a), it may be nonlinear, and you may be linearity, and as shown in drawing 76 (b), as shown in drawing 77 , 
you may increase after about 1 law further. 
[0138] 

[Effect of the Invention] In the impact-absorbing type steering column equipment which was equipped with a 
collision energy absorption means to absorb the secondary collision energy of the crew at the time of the 
collision of a car according to this invention An amount adjustment means of energy absorption to change the 
absorbed amount of said secondary collision energy by said collision energy absorption means, Since it had the 
electric control means which carries out drive control of said amount adjustment means of energy absorption 
based on the detection result of at least one sensor which detects the condition of said crew or said car, and 
the sensor concerned, for example, when the vehicle speed is high in an operator's weight being large While 
increasing the collapse load against which drive control of the amount adjustment means of energy absorption is 
carried out by the control means, and a collision energy absorption means operates, when the vehicle speed is 
low in an operator s weight being small Conversely, the collapse load against which a collision energy absorption 
means operates is decreased, and collapse of a colla tempestade PUSHIBURU column can be performed 
appropriately. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing a part for the vehicle room flank of the steering system concerning 
the 1st operation gestalt. 

[Drawing 2] It is the A section enlarged drawing in drawing 1 . 
[Drawing 3] It is B view Fig. in drawing 2 . 
[Drawing 4] It is a C-C sectional view in drawing 2 . 

[Drawing 5] It is the explanatory view showing the relation of the shot held at the 1st and 2nd metal ball 
maintenance cylinder. 

[Drawing 6] It is the side elevation showing actuation of a colla tempestade PUSHIBURU column. 

[Drawing 7] It is the graph which shows the relation of the migration stroke and collapse load of an outer column. 

[Drawing 8] It is the cross-sectional view showing the important section of the steering system concerning the 
2nd operation gestalt. 

[Drawing 9] It is the side elevation showing the steering system concerning the 3rd operation gestalt. 
[Drawing 10] It is drawing of longitudinal section showing the important section of the steering system 
concerning the 4th operation gestalt. 

[Drawing 1 1] It is the side elevation showing the 1st and 2nd metal ball maintenance cylinder concerning this 
operation gestalt 

[Drawing 1 2] It is a D-D sectional view in drawing 1 1 . 
[Drawing 13] It is an E-E sectional view in drawing 1 1 . 

[Drawing 14] It is the explanatory view showing an operation of the 4th operation gestalt. 
[Drawing 15] It is the explanatory view showing an operation of the 4th operation gestalt 
[Drawing 1 6] It is the explanatory view showing an operation of the 4th operation gestalt 
[Drawing 1 7] It is the explanatory view showing an operation of the 4th operation gestalt. 

[Drawing 18] It is the side elevation showing a part for the vehicle room flank of the steering system concerning 
the 5th operation gestalt. 

[Drawing 19] It is the side elevation showing the impact-absorbing type steering column equipment concerning 
this operation gestalt. 

[Drawing 20] It is F view Fig. in drawing 19 . 

[Drawing 21] It is an expansion G-G sectional view in drawing 1 9 . 
[Drawing 22] It is an expansion H-H sectional view in drawing 19 . 
[Drawing 23] It is an expansion H sectional view in drawing 19 . 
[Drawing 24] It is the J-J sectional view of drawing 23 . 
[Drawing 25] It is a K-K sectional view in drawing 23 . 

[Drawing 26] It is the explanatory view showing an operation of the 5th operation gestalt 
[Drawing 27] It is the explanatory view showing an operation of the 5th operation gestalt 
[Drawing 28] It is L view Fig. in drawing 27 . 

[Drawing 29] It is the explanatory view showing an operation of the 5th operation gestalt 
[Drawing 30] It is the explanatory view showing an operation of the 5th operation gestalt 

[Drawing 31] It is the important section cross-section side elevation of the steering system concerning the 6th 
operation gestalt 

[Drawing 32] It is M view Fig. in drawing 31 . 

[Drawing 33] It is the important section cross-sectional view of the steering system concerning the 7th 
operation gestalt 
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[Drawing 34] It is the explanatory view showing an operation of the 7th operation gestalt 

[Drawing 35] It is the important section cross-sectional view of the steering system concerning the 8th 

operation gestalt 

[Drawing 36] It is N view Fig. in drawing 35 . 

[Drawing 37] It is the important section cross-sectional view of the steering system concerning the 9th 
operation gestalt 

[Drawing 38] It is an O-O expanded sectional view in drawing 37 . 
[Drawing 39] It is a P-P expanded sectional view in drawing 37 . 

[Drawing 40] It is the explanatory view showing an operation of the 9th operation gestalt 

[Drawing 41] It is the graph which shows the relation of the migration stroke and test load of adjustable cover- 
printing equipment 

[Drawing 42] It is the explanatory view showing an operation of the 9th operation gestalt 

[Drawing 43] It is the explanatory view showing an operation of the 9th operation gestalt 

[Drawing 44] It is the important section cross-sectional view of the steering system concerning the 10th 

operation gestalt 

[Drawing 45] It is the side elevation showing a part for the vehicle room flank of the steering system concerning 
the 11th operation gestalt 

[Drawing 46] It is the Q section enlarged drawing in drawing 45 . 
[Drawing 47] It is R view Fig. in drawing 46 . 
[Drawing 48] It is a S~S sectional view in drawing 46 .. 

[Drawing 49] It is the explanatory view showing an operation of the 1 1th operation gestalt 
[Drawing 50] It is T view Fig. in drawing 49 . 

[Drawing 51] It is the graph which shows the relation of the migration stroke and test load of a collision energy 
absorption device. 

[Drawing 52] It is the explanatory view showing an operation of the 1 1th operation gestalt 
[Drawing 53] It is the explanatory view showing an operation of the 1 1th operation gestalt 
[Drawing 54] It is U view Fig. in drawing 53 . 

[Drawing 55] It is the important section side elevation of the steering system concerning the 12th operation 
gestalt 

[Drawing 56] It is V view Fig. in drawing 55 . 

[Drawing 57] It is a W-W sectional view in drawing 55 . 

[Drawing 58] It is the explanatory view showing an operation of the 12th operation gestalt. 
[Drawing 59] It is X view Fig. in drawing 58 . 

[Drawing 60] It is the graph which shows the relation of the migration stroke and test load of a collision energy 
absorption device. 

[Drawing 61] It is the explanatory view showing an operation of the 12th operation gestalt 
[Drawing 62] It is the explanatory view showing an operation of the 12th operation gestalt 
[Drawing 63] It is Y view Fig. in drawing 62 . 

[Drawing 64] It is the explanatory view showing an operation of the 12th operation gestalt 
[Drawing 65] It is the explanatory view showing an operation of the 12th operation gestalt 
[Drawing 66] It is Z view Fig. in drawing 65 . 

[Drawing 67] It is the flat-surface sectional view of the steering system concerning the 13th operation gestalt of 
this invention. 

[Drawing 68] (a) is a migration stroke and the graph which moves and shows relation with a broth load of the 
relation of the migration stroke and test load of adjustable cover-printing equipment and the part of the column 
except adjustable cover-printing equipment (b) is a graph which shows the relation of the migration stroke and 
test load of the whole column when not delaying the starting stage of a cover-printing load, and (c) is a graph 
which shows the relation of the migration stroke and test load of the whole column at the time of delaying the 
starting stage of a cover-printing load. 

[Drawing 69] It is the side elevation of the steering system concerning the 14th operation gestalt of this 
invention. 

[Drawing 70] It is the flat-surface sectional view of the steering system shown in drawing 69 . 
[Drawing 71] It is the side elevation of the steering system concerning the 15th operation gestalt of this 
invention (it is drawing equivalent to drawing 24 of the gestalt of the 5th operation). 

[Drawing 72] It is the graph which shows the relation of the migration stroke and test load of adjustable cover- 
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printing equipment 

[Drawing 73] (a) and (b) are the side elevations of the steering system concerning the 16th operation gestalt of 
this invention, respectively. 

[Drawing 74] (a) and (b) are graphs which show the relation of the migration stroke and test load of the 
adjustable cover-printing equipment in drawing 73 (a) and (b), respectively. 

[Drawing 75] (a) and (b) are graphs which show the static-load property of a stroke and a test load, respectively. 

[Drawing 76] (a) and (b) are graphs which show the static-load property of a stroke and a test load, respectively. 

[Drawing 77] It is the graph which shows the static-load property of a stroke and a test load. 

[Description of Notations] 

1 .... Colla tempestade PUSHIBURU column 

3 .... Outer column 

5 .... Inner column 

7 .... Collision energy absorption device 

21 .... Upper steering shaft 

35 .... The 1 st metal ball maintenance cylinder 

37 .... The 2nd metal ball maintenance cylinder 

39 .... Maintenance cylinder driving gear 

41 43 .... Shot 

57 .... ECU 

59 .... electromagnetism — an actuator 

61 .... Plunger 

63 .... Drive arm 

77 .... Drive projection 

79 .... Rectilinear-propagation slot 

85 .... Electric motor 

87 .... Worm pinion 

101 .... Impact-absorbing type steering column equipment 

103 .... Car-body side member 

109 .... Upper steering shaft 

1 1 1 .... Steering wheel 

121 .... Steering column 

123 .... Column tube 

125 .... Upper DISU wardrobe bracket 

1 27 .... ROADI stance bracket 

131 .... Tilt bracket 

133 .... Tilt bolt 

151 .... Pivot bracket 

153 .... Pivot bolt 

161 .... Energy absorption plate 

163 .... Adjustable cover-printing equipment 

167 .... Housing 

169 .... Slide block 

170.... ECU 

171 .... electromagnetism — an actuator 

179 .... Plunger 

181 .... Coil spring 

185,187 .... Guide plate 

189J91....U character-like crevice 

193,195....U character bending section 

197 .... Fixed side cover-printing pin 

199 .... Migration side cover-printing pin 

201,203 .... Long hole 

211 .... Energy absorption wire 
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221 .... Semicircle-like crevice 

231 .... Fixed side cover-printing ball 

233 .... Migration side cover-printing ball 

541 .... Electric motor 

543 .... Step 

547 .... Male screw shaft 

549 .... Female screw 

553 .... Position sensor 

661 .... Inclined plane 

701 .... Steering column 

703 .... Upper steering shaft 

705 .... Steering wheel 

721 .... Column tube 

723 .... The De Dis wardrobe bracket 

725 .... Plate bracket 

727 .... Tilt bracket 

729 .... Tilt bolt 

737 .... Energy absorption plate 

739 .... Collision energy absorption device 

741,743 .... Slit 

745 .... Center lip 

747 .... Left-hand side lip 

749 .... Right-hand side lip 

751 .... electromagnetism — an actuator 

753 .... ECU 

759 .... Plunger 

801 .... electromagnetism — an actuator 

803 .... Plunger 

M .... Bending section 

N .... Long hole 

P .... Notch 
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